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Leading article ` 


Outcome measures after lower extremity bypass surgery: there 


is more than just patency 


I. Dawson, J. H. van Bockel* 


Departments of Surgery, IJsselland Ziekenhuis, Capelle aan de IJssel, and “Leiden Unrversity Medical Centre, Leiden, The Netherlands 


Arterial occlusive disease is a generalized, progressive, and 
disabling condition that can significantly influence the 
quality of a patient’s life. When it affects peripheral vessels 
this chronic disease may cause considerable morbidity, 
particularly when it progresses to gangrene. At other sites it 
is responsible for an increased mortality from myocardial 
infarction and stroke. 

To improve some of this unfavourable outlook lower 
extremity bypass surgery down to the level of the ankle and 
foot has been recommended, even in elderly patients with 
extensive disease. Such procedures, however, are associated 
with a high failure rate leading to further surgical 
interventions and hospital stays. The traditionally reported 
outcomes of bypass operations are graft patency, limb 
salvage and patient survival’, but these indicators of surgical 
success are limited as measurements of outcome because 
they do not tell the whole story from the patient’s 
perspective. All vascular surgeons know that major amputa- 
tion may sometimes be necessary in spite of graft patency, 
and that graft occlusion is not always associated with a 
reduction in quality of life. 

For a proper appreciation of the situation many factors 
must be considered, particularly delayed wound healing, 
residual postoperative pain and leg swelling, episodes of 
recurrent ischaemia, number of reoperations, maintenance 
of ambulation and residential status, opposite leg problems 
and cardiovascular events. Moreover, increasing emphasis 
has been placed in recent years on assessment of perception 
of well being, functional capacity and life quality”. Nicoloff 
etal.’ found that only 14 per cent of patients who had limb 
salvage surgery achieved the ideal result of an uncompli- 
cated operation with long-term symptom relief, preserva- 
tion of functional status, and no recurrence or repeat 
operations. ‘This disappointing picture occurred in spite of 
an excellent assisted primary graft patency rate of 77 per 
cent and a limb salvage rate of no less than 87 per cent at 
5 years. 

To allow a more comprehensive view of the effeetiveness 
of bypass surgery, including its impact on daily life and life 
satisfaction, outcome measurements of vascular interven- 
tions must reflect a more complete array of endpoints than 
those commonly applied. An important issue ın the 
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effectiveness of vascular surgery is the need for repeat 
operative intervention. From recent studies it is evident that 
many patients who had bypass surgery for limb salvage 
require ongoing reoperations for persistent or recurrent 
symptoms until their death, implying significant morbidity, 
discomfort, and additional costs**. We believe that 
additional interventions for a graft-related complication, 
recurrent leg ischaemia or delayed wound healing should be 
used as a principal outcome measure in clinical studies. 

It is also recognized that over time many patients treated 
for ischaemic symptoms in one leg will return with similar 
symptoms in the opposite leg’. The risk that symptoms will 
develop in the contralateral limb varies from 8 to 21 per cent 
per annum and emphasizes that peripheral arterial occlusive 
disease is essentially a two-limb problem. This information 
is important for patients, in particular for those with 
contralateral claudication, and should be discussed in full 
when considering surgery. Since atherosclerotic disease is 
generalized, outcome studies that include non-fatal major 
vascular events are important®’. Moreover, as first-event 
mortality from stroke and myocardial infarction has 
declined, the number of non-fatal vascular events has 
increased, leaving a majority of survivors with residual 
emotional, social and/or physical impairments that ad- 
versely affect their quality of life. 

A major outcome measure in understanding patient 
well being 1s the duration and intensity of rehabilitation 
after intervention. In assessing functional status, well 
being and symptom relief after bypass surgery for severe 
leg ischaemia, Gibbons etai.® underlined the fact that less 
than 50 per cent of patients report feeling ‘back to 
normal’ at 6months. Leg swelling in particular, often 
persisting beyond 6 months after operation, deserves our 
attention in future studies to seek remedies for its 
improvement. Another relevant endpoint after revascu- 
larization of threatened limbs 1s the preservation of 
independent living and ambulation, at different time 
intervals from the intervention, in order to identify trends 
in social and physical functioning. One study found that 
at 6months after bypass surgery independent living and 
ambulation were maintained in 99 and 97 per cent of 
patients respectively’. When limb loss occurred, 73 per 
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cent of the surviving amputees were living at home and 
81 per cent were walking independently | year after 
amputation'’?. With few exceptions, such information is 
lacking in the available literature. In summary, many 
additional E of POA can and should be used 
serve as Ae measures “of een “alba 
patency. 

The need to assess subjective aspects of health-related 
quality of life after vascular surgery is becoming ever more 
recognized’. Patient-valued outcomes, including func- 
tional ability, life satisfaction and expectation regarding 
aa eae of nS vascular ao an also be 


the Short-F orm GE ör " Noningham | Hie ei ara are 
available for use, but these instruments are complicated by 
the frequent presence of other chronic conditions in 
vascular patients, making it difficult to evaluate the 
independent effect of leg ischaemia or its treatment on 
overall health status’!'. To overcome this limitation, 
specifically developed instruments are required that contain 
questionnaire items relevant to the problems of peripheral 
arterial occlusive disease. Investigators have developed a 
validated disease-specific instrument for intermittent clau- 
dication (Walking Impairment Questionnaire), but a 
specific questionnaire for the measurement of health- 
related quality of life in those with limb-threatening 
ischaemia is still not available”. 

Efforts to improve the evaluation of both clinical 
outcome and patient satisfaction must continue. Future 
research in vascular surgery should include additional 
clinical and quality-of-life outcome measures besides 
patency, limb salvage and patient survival. This is 
important to ensure that gains in one area do not occur 
at the expense of others. Such information is essential in 
determining which treatment strategy should be aban- 
doned and which should be accepted as best practice in 
the future. 
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Clinical dilemma 


A hernia sac cannot be found at operation 


During an attempt to repair an inguinal hernia difficulty is 
encountered in finding the sac. How should such a situation be 
handled? Mr Kenneth Waters of London replies. 


Hernia repair is the most common general surgical 
operation performed’. Although it is often considered to 
be a ‘minor’ procedure that is straightforward to carry out, 
patients and hernias can vary considerably. Hernia repair 
may present a true clinical dilemma for both the trainee and 
the well-trained, not least when an inguinal canal is opened 
and no hernia sac is seen. In this event, one of three 
possibilities has occurred: the hernia sac is obscured within 
the inguinal canal, or the sac is outside the inguinal canal, or 
the swelling is not a hernia sac at all. 

First, the spermatic cord should be mobilized to the deep 
inguinal ring margins, identifying the inferior epigastric 
vessels; then it should be searched carefully for an indirect 
hernia. A thickened cremasteric fascia can obscure an 
underlying thin sac and this fascia should therefore be 
divided along the length of the cord, taking care to preserve 
the vas deferens and cord vessels. When the deep ring 
margins are reached, the cremasteric fascia and associated 
cremaster muscle may be detached transversely, A small sac 
not seen lower down may then become visible just below the 
deep ring orifice. This should not be confused with the 
normal small peritoneal prolongation. 

The cord may contain lipomas which are of preperitoneal 
origin and so are themselves true hernias’. They may, 
however, obscure a peritoneal sac or completely encircle it. 
The fascia overlying each lipoma should be opened and the 
fatty tissue teased out. A peritoneal sac may then be 
revealed. If a swelling is present that is not obviously a 
lipoma, it may be a sliding hernia of colon with little or no 
evidence of a sac. This should be treated carefully, not 
opened but mobilized gently towards the deep ring with 
blunt dissection when a small peritoneal sac will often be 
found anteriorly. 

If no indirect hernia is found, then the posterior wall of 
the inguinal canal must be searched for a direct hernia. 
Occasionally this may occur through the conjoint tendon 
itself and will be revealed by further mobilization of the 
upper flap of the external oblique muscle from underlying 
structures. An interstitial hernia sac, with the sac lying 
between the peritoneum and the transversalis fascia, should 
also be considered, or a herniation of a portion of the 
bladder. These may be revealed by incising the transversalis 
fascia. (A recurrent hernia defect through a previous repair 
may not be obvious if obscured by scar tissue. It may be 
revealed by careful finger palpation of the previously 


when the i intra- -abdominal pressure is raised. Uhisis ai 


repaired posterior wall, or by enlarging the deep inguinal 
ring and inserting a finger to palpate the repair from wirthi 






as described for assessing the strength of the 
in a primary indirect repair’. 
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A true recurrence must also he 
differentiated from a previously missed in: lir rect hernia). 


It is worthy of note that a hernia sac will normally pa ar 





appear. ” 


unnecessary dissection can be prevented and time can 


can assist by coughing to make the sac 





saved by pinpoinung the sac in this wav early 
procedure. 
if no hernia s sac presents itself, a search must be made 





inguinal ligament defined to the pu biel tubercle. T DERD 
can then be made for a femoral hernia or a prevaseular 
hernia. If the search for a hernia sac should then prove 








fruitless a reluctant conclusion will have to be made that rhe 


swelling was not a hernia in the first place. Other possible 








swellings include a subcutaneous lipoma. an enlarged 
lymph gland, a saphena varix or, rarely, 
Inguinal bubos following lymphogranuloma venereum, 
syphilis or plagues are highly unlikely to be encountered 
but should be considered in travellers from countries where 
these conditions occur’, 
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After a full search of the posterior wall, even when a 
hernia has not been found, a repair of the posterior wall of 
the inguinal canal will probably be necessary to prevent a 


a 





new direct hernia. Most surgeons now use or propylene 
mesh’ 


. Finally, a full explanation should he given to the 


patient after recovery. 
ko J Waters 
78 Harley Street, London WIN LAE, UK 
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Preoperative radiotherapy for rectal cancer: implications for 
surgeons, pathologists and radiologists 


J. M. D. Wheeler, B. F. Warren*, A. C. Jones} and N. J. McC. Mortensen 
Departments of Colorectal Surgery and *Cellular Pathology, John Radcliffe Hospital and {Department of Clinical Oncology, Churchill Hospital, 


Oxford, UK 


Correspondence to Mr J M. D. Wheeler, Cancer and Immunogeneucs Laboratory, Insutute of Molecular Medicine, John Radcliffe Hospital, Oxford 
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Background: Over 10000 new cases of rectal cancer are reported in the UK each year and adjuvant 
treatments, such as preoperative radiotherapy, are now being used almost routinely. 

Methods: A literature review was performed on the Medline database for English language publications 
on preoperative radiotherapy and rectal cancer. The radioresponsiveness of rectal cancer, tumour 
downstaging, radiological staging of irradiated rectal cancer, effects of radiotherapy on anastomotic 
integrity, anorectal and genitourinary function, the role of preoperative radiotherapy in local excision of 
rectal cancer, and the histological changes peculiar to radiotherapy were evaluated. 

Results and conclusion: Following preoperative radiotherapy, rectal cancer may be downstaged or, 
occasionally, eradicated histologically. Rectal cancer can now be staged accurately before operation, but 
this is significantly less reliable following irradiation. The pathological specimen must be examined 
thoroughly before a tumour can be reported to have been eradicated, especially as unique histological 
changes are produced by radiotherapy. There is no evidence to suggest that preoperative radiotherapy 
adversely affects anastomotic integrity. It appears that preoperative radiotherapy has some adverse 
affects on long-term anorectal dysfunction, but this must not distract from its main objectives in rectal 


cancer, namely reduced local recurrence rates and improved overall survival. 
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Introduction 


Over 10000 new cases of rectal cancer are reported in the 
UK each year causing 6000 deaths’. Following surgery, 
rectal cancers still recur locally with recurrence rates of 
3-32 per cent”. With the wider introduction of oncolo- 
gically sound procedures, such as total mesorectal excision 
(TME), much lower recurrence rates have been reported. 
Combining surgery and radiotherapy allows macroscopic 
tumour to be resected, while microscopic disease at the 
periphery beyond the surgical margins is eradicated by the 
irradiation. 

Local recurrence often reflects a failure of surgery and 
varies from surgeon to surgeon’. Quirke et al. reported that 
85 per cent of patients, who had involvement of the radial 
resection margin with carcinoma following surgery for 
rectal cancer, subsequently developed local recurrence. 
Heald et a/.°”’ have argued that the rectum and mesorectum 
should be resected en bloc (TME) as tumour may be present 
in the distal mesorectum. It is safe to limit distal mural 
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clearance and thus preserve the anal sphincters, so long as 
the mesorectum is excised with the cancer’. Together with 
intestinal stapling techniques, better surgery and an 
improved understanding of limited distal mural and 
lymphatic spread in rectal cancer? have resulted in 
abdominoperineal resection (APR) making up only 11 per 
cent of all rectal resections for cancer. Lower recurrence 
rates are reported with less than 5 per cent local recurrence 
after 5 and 10 years’. A meticulous oncological operation, 
such as TME, without positive margins may also reduce 
metastatic disease (developing from local recurrence); 
MacFarlane et al? have reported a 5-year tumour-free 
survival rate of 78 per cent. Lateral spread does occur but is 
not adequately dealt with by sphincter-saving surgery or 
total anorectal resection®, even if the mesorectum is 
removed in its entirety. Radical lateral lymphadenectomy 
has been performed”®, and with some survival benefit, but 
any perceived long-term advantage is offset by the increased 
associated surgical morbidity? and so extended pelvic 
lymphadenectomy remains unpopular with most surgeons. 
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Radiotherapy is aimed at the prevention of local 
recurrence and there is evidence that overall survival is 
thereby increased’ t, Several approaches are available. 
Preoperative radiotherapy, which may be either short 
course for tumours thought to be amenable to surgical 
resection or long course for those which are fixed clinically 
or in critical sites, is one approach. Selective postoperative 
radiotherapy, which should be considered for tumours that 
involve radial resection margins, is another. Four recent 
randomized controlled trials of preoperative radiotherapy 
versus surgery alone for rectal cancer have all shown 
significantly reduced local recurrence rates!" T° and one 
has demonstrated a survival advantage! | 
these trials have measured outcome in terms of local 
recurrence, and disease-free and overall survival. There has 
been very little discussion about the pathological effects of 
preoperative radiotherapy to the rectum and pelvis. In this 
review the following important issues are addressed: the 
radioresponsiveness of rectal cancer, tumour downsta ging, 
randomized trials of preoperative radiotherapy for rectal 
cancer, staging of irradiated rectal cancer, the effects of 
radiotherapy on anorectal and genitourinary function, the 
role of preoperative radiotherapy in local excision of rectal 
cancer, and the histological changes peculiar to radio- 
therapy. 


Radioresponsiveness of rectal cancer 


The extent of the response to preoperative radiotherapy 
varies from tumour to tumour, with some being more 
radioresponsive than others. A marked response (no 
residual tumour or tumour limited to the rectal wall with 
no lymph node involvement) to preoperative ra diotherapy 
(43-50 Gy in 25-28 fractions) is seen in 0-57 per cent of 
rectal cancers'®. If one was able to identify patients with a 
radioresponsive tumour at the time of diagnosis, a selective 
policy of preoperative radiotherapy might be pursued. 

It has been snows that anticancer agents may work 
through apoptosis!’ and not only by their direct harmful 
effects on actively dividing cells. The p53 tumour sup- 
pressor gene is the most widely mutated gene in human 
carcinogenesis ®t” ae is involved in apoptosis induced by 
anticancer agents"”. Wild- -type p33 promotes apoptosis in 
response to DNA damage! ™!, Therefore, it is hypothe- 
sized that mutations in the apoptosis pathway, including 
p53, could produce tumours that are less radioresponsive or 
even radioresistant'’. Furthermore, the pel gene is under 
the transcriptional control of p53 and is necessary for p53- 
mediated G1 cell cycle arrest. A deficiency of p21 results in 
compromised radiation-induced cell cycle arrestt™™, A 
recent study investigating the relationship between p53 and 
p21 expression and radioresponsiveness in human rectal 
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significantly more radioresponsive. í Ort her genes studied 
include PCNA and Ki-67-?"*. 

These biomarkers may also allow clinicians to identify 
patients who, despite showing evidence of tumour down- 
staging following preoperative radiothera 


of tumour recurrence and metastatic spread, 
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Appropriate 
adjuvant chemotherapy may then be introduced, 


Tumour downstaging 


Optimal dose of radiotherapy 





The tumour node metastasis (T NM) classifieation is now 
widely used to ae the depth of invasion of rec 
cancers (Table ] a 
been shown to be Sic with a a vant radiotherapy, onb 
trials using a dese greater than 2 
adiotherapy have demonstrated such an advantage os 

oo yp 24 
surgery alone“ ™“. Berger er al. 
of tumour downstaging and showed that a preoperative 
dose greater thar. 44 Gy (25 fractions) resulted in a more 
favourable postoperative staging. Other predictive factors 
of tumour response were the preoperative 
tumour differentiation and time before surgery. However, 
5-year survival figures confirmed that postoperative stagi 
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remained an important prognostic factor. Alt hough itis felt 
that the dose of preoperative radiotherapy l 
45 Gy”, the cptimal fractionation is not known and 
complication rates increase with the dose per fraction’ 
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The addition of concomitant genoier rapy to preoperative 
radiotherapy improves dow nstaging” " and may, therefore, 
increase the sterilization rate”. Other predictors of tumour 
response include tumour volume and the overall treatment 
time. 


Radiotherapy may improve operability and 
sphincter-saving procedures 


Curative resection may be facilitated through tumour 
downstaging and, consequently, inoperable rectal cancers 
may become operable. Together with coloanal anastomo- 
sis, this might increase the pi porum of spamera -saving 
operations being performed’**?. Minsky et al.” 
30 patients with rectal cancer who were judged clinically to 
require APR. Following preoperative radiotherapy 
(46-8 Gy), 24 underwent a low anterior resection, with 4- 
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year local recurrence and survival rates of 17 and 7$ per cent 
S ely. Sphincter function was reported to be good in 
17 of 22 patients. Rouanetet al.’ reported 21 of 27 patients, 
who also were judged clinically to require APR, undergoing 
surgery for distal rectal cancers following 
preoperative radiotherapy (40 +20 Gy). None of the tu- 
mours in these series was fixed. The presence of apparent 


conservative 


downstaging is of importance when selecting patients for 
postoperative adjuvant chemotherapy. Some patients with a 
formerly Dukes stage C tumour, who would have received 
postoperative chemotherapy, may not be offered further 
treatment if their tumour is downstaged. This is of concern 
as a survival benefit has been demonstrated in rectal cancer 
after postoperative radiochemotherapy’°”’. Clinical deci- 
sions are easier if the interval between radiotherapy and 
surgery is kept below 10 days, as the histological changes are 
unlikely to be pronounced and downstaging will not yet be 
apparent. 


Regression of primary tumour and lymph nodes 


Graf et al.” looked at the effect of short-term, large-fraction 
preoperative radiotherapy (25-25-5 Gy given over $-7 days, 
with surgery a week later) on possible tumour downstaging. 
They showed that tumours were significantly smaller and 
that nodal metastases were less common following radio- 


; 39 ; on > R 
therapy. Bozzetti et al.” studied the effects of preoperative 


radiotherapy and tumour downstaging with the use of 


endoscopic ultrasonography carried out before and after 
radiotherapy prior to surgery. Two of 18 patients showed 
evidence of downstaging with a significant reduction in 
tumour diameter. A total dose of 45 Gy was given over 
3 weeks, with surgery performed 2-3 weeks later. Histo- 
logical regression of involved lymph nodes was noted in 13 
(28 per cent) of all involved nodes found. 
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Downstaging following preoperative radiotherapy 
combined with adjuvant chemotherapy has also been 
studied*’*!. In one series all patients with rectal carcinoma 
were staged before operation with endorectal ultrasono- 
graphy". Those with T; or T; lesions were then entered 
into a protocol of pr sopetaavecnenorad iation (45-50-4 Gy 
for 5-8 weeks), which was followed by further endorectal 
ultrasonography 1 week before surgery. Ultrasonographic 
evidence of downstaging as measured by decreased level of 
invasion and invelved nodes was seen in five of 13 patients. 
Following resection, comparison of pathological staging 
with the initial endorectal ultrasonography assessment 
revealed that the level of invasion was downstaged in seven 
of 15 and the status of involved lymph nodes in seven of 
nine. Four of 11 patients who had evidence of apparent 
downstaging had no tumour in the pathology specimen. 
Chen etal.” studied the potential downstaging of combined 
preoperative chemoradiotherapy on advanced rectal car- 
cinomas; 28 of 31 tumours were fixed initially. Patients 
received a median total radiation dose of 55-8Gy (25 
fractions) with a continuous infusion of 5-fluorouracil (5- 
FU) throughout the radiation treatment; 23 of 31 tumours 
showed clinical evidence of downstaging following the 
combined treatment and six patients had only microscopic 
residual disease. Twenty-nine patients were able to undergo 
a complete resection. Before treatment 28 patients had T4 
tumours, whereas following resection 10 patients were 
staged T; and three had To tumours with no residual 
tumour on pathological assessment (no T; tumours). 

Comp response rates up to 20 per cent have been 
* but these series have tended to contain small 
numbers of patients. Another group studied patients 
receiving 5-FU, cisplatin and radiotherapy before operation 
-week period™'; 11 of 41 patients had pathological 
specimens free of tumour microscopically with negative 


reported” 


over ad 


lymph nodes. Nine patients had microscopic disease alone, 
giving an overall clinical response rate of 49 per cent. A 
further two patients refused definitive 
informed of the einen response following chemo- 

radiotherapy. Meade eż a/. found that 14 of 20 patients 
were downstaged following preoperative treatment with 5- 
FU and high-dose radiation (45-54 Gy in 25 fractions). In 
seven of 20 patients there was no remaining tumour in the 
rectal wall or lymph nodes. As the prognosis of rectal cancer 
is related to the stage of disease at presentation, 5-year 
survival data for all of these series with impressive results in 


surgery when 


terms of tumour downstaging are eagerly awaited. 

More recently, preoperative hyperthermia has been 
combined with radiochemotherapy in an attemnpt to 
enhance its effects in locally advanced rectal cancer"; 37 
patients with F34 rectal cancers were entered into a Sate H 
trial. Twenty-two of the patients had downstaging of the 
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rectal cancer following treatment, and in five patients there 
was no evidence of residual tumour in the pathological 
specimen. 

It has been hypothesized that the acute side-effects in 
normal tissue in the field of radiotherapy may be directly 
proportional to the radioresponsiveness of the tumour”. In 
a prospective randomized trial, patients requiring antidiar- 
rhoeal medication (reflecting bowel toxicity) had signifi- 
cantly smaller tumours at surgery, while patients without 
significant diarrhoea had more recurrences at follow-up. 


Downstaging in randomized controlled trials of 
preoperative radiotherapy 


An overview of all randomized trials of preoperative and 
postoperative radiotherapy with surgery alone or with 
each other” found that there was a clear dose-response 
relationship for preoperative radiotherapy in reducing the 
incidence of local recurrence. This was probably more 
effective than postoperative radiotherapy. It may be that 
the malignant cells lateral to the tumour, which cause 


local recurrence in the pelvis, are a potential source of 


distant metastases. If this is so, preoperative radiotherapy 
to well oxygenated, sensitive tissues should improve 
overall survival rates. The recent Medical Research 
Council (MRC) trial showed reduced recurrence rates 
for patients receiving postoperative radiotherapy on 
pared with those in patients having surgery alone™”’, 
although there was no improvement in overall survival. 
There has been one randomized trial to date of short- 
course preoperative radiotherapy versus postoperative 
radiotherapy for rectal cancer’’. This showed a reduced 
local recurrence rate for patients receiving preoperative 
radiotherapy, although this was not statistically signifi- 


Table2 Randomized controlled trials of preoperative 


cant. The new MRC trial (CRO7) is designed to address 
this issue in greater depth. 


Quantifying downstaging 


Randomized aa Is o if preoperative radiotherapy teres 
surgery alone’! !"4°'" have been examined to asce 
if the phenomenon of tumour downstaging can be 
quantified (Table 2). The two most rec ent tria 
operative radiotherapy versus surgery alone *" 
significantly reduced numbers of involved lymph nodes in 
the surgical specimen following radiotherapy. 
Rectal Cancer Trial'* protocol involved the deliver 

25 Gy in five fractions to patients with a resectable recta! 
cancer, resulting in significantly more Dukes A or B 
tumours in the rediotherapy group (P= 0-008). The MRC 
group” 

either partially or totally fixed within the | 
number of Dukes C tumours was significantly lower ir 
radiotherapy group than in the surgery alone group 
(P =0-0002), id it was found that the number of involved 
lymph nodes was also smaller. Interestingly, a reduces 
number of Dukes stage C tumours was observed in the Gi rat 
randomized mes ; of props itive radiotherapy ver 
surgery alone’!°*. The authors’! found these observ: 
difficult to ine and even suggested that a more advanced 
tumour should be expected in the preoperative rat doka apy 
group as these pztients have a delay to surgery compared 
with those who have surgery alone. 

Two early trials’*”* reported a group of patients whose 
tumours underwent complete sterilization fo llow: ing pre- 
operative radiotherapy. In the EORTC rial’ 
cent) of 166 patients in the preoperative radiotherapy hae 
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This group disagree with the argument that radiotherapy is 
not required in Dukes stage A tumours as three of six deaths 
in their patients with Dukes stage A disease were 
attributable to metastatic disease. Although occult metas- 
tases may have been present at the time of surgery, it is 
known that 7 per cent of Dukes stage A tumours may 
develop local recurrence’*. The group from western 
Norway’* reported that seven (5 per cent) of 155 patients 
had no residual tumour at histopathological examination 
following preoperative radiotherapy. They also showed a 
significantly reduced number of patients having involved 
lymph nodes following preoperative radiotherapy 
(P<0-05). Three other randomized trials'!?>°° have found 
no difference in the number of tumours with involved 
lymph nodes following preoperative radiotherapy. All of 
these trials involved short-course radiotherapy (15-25 Gy 
over 4—5 days). 


Adverse effects 


It must not be forgotten that preoperative radiotherapy 1s 
associated with adverse effects. In two randomized trials, 
early postoperative morbidity and mortality rates were 
significantly increased compared with those associated with 
surgery alone’*"”, particularly cardiovascular and throm- 
boembolic complications. One group examined the late 
adverse effects of preoperative radiotherapy for rectal 
cancer in 1027 patients included in two prospective 
randomized trials?’. They found that preoperative radio- 
therapy significantly increased the risk of venous throm- 
boembolism, hip fractures, intestinal obstruction and 
postoperative fistula. Perhaps more disturbing in an era of 
increasing use of preoperative radiotherapy for rectal 
cancer, McCue et al.° showed in rats that there was an 
increased risk of colorectal tumour development at the site 
of anastomosis with irradiation before surgery. This risk 
was significantly greater in rats receiving a higher dose of 
irradiation (16Gy in one fraction versus 36 Gy in two 
fractions). It was suggested that both anastomoses and 
irradiation alter cell proliferation, resulung in enhanced 
carcinogenesis. 


Preoperative radiotherapy and anastomotic 
integrity 


Low anterior resection is associated with a high incidence of 
anastomotic complications” and, with the increasing use of 
preoperative radiotherapy, many surgeons are worried 
about any adverse effect this may have on anastomotic 
healing®”?, Although some authors have reported a high 
incidence of anastomotic complications following pre- 
operative radiotherapy’’, the only studies specifically 
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addressing such a possible adverse effect have all been 
performed on rats. Recently, Kuzu et al. described an 
experimental model which mirrored the clinical fractionated 
preoperative radiotherapy used in clinical trials. Although 
they were able to show that the anastomotic bursting 
pressure and hydoxyproline content were significantly 
reduced in rats that had received preoperative radiotherapy, 
the clinical outcome was similar to that of the controls. 
Previous workers have also shown that anastomotic healing 
is not compromised by preoperative radiotherapy”, 
although these authors have been criticized for failure to 
simulate fractionation as in the clinical setting. Biert et a/.°° 
described a study on rats in which the anastomosis was 
constructed using normal tissue for the proximal segment 
and irradiated tissue for the distal segment, as in the clinical 
setting. They found no differences ın anastomotic strength 
nor hydroxyproline content between the experimental and 
control groups. In view of the possibility of delayed healing, 
others have attempted to determine the optimum time to 
perform an anastomosis following preoperative radiother- 
apy’. It appears, however, that there is no experimental 
evidence that clinical outcome is adversely affected in 
patients undergoing anastomosis following preoperative 
radiotherapy. 


Staging of Irradiated rectal cancer 


In 1974, when radiotherapy was considered to have little 
place in the treatment of rectal cancer, Papillon® 
reported the use of endocavitary irradiation to cure many 
early cancers of the lower part of the rectum. Many of the 
studies of preoperative radiotherapy for rectal cancer 
described in this review have shown complete eradication 
of disease in a small subgroup of patients. The presence 
of tumour in regional lymph nodes can only be detected 
following removal of the rectum with its mesorectum 
and, until recently, surgeons have not felt able to leave 
these rare, completely downstaged, tumours without 
resection. In a series reported from Brazil®’, 30 patients 
who were observed to have had a complete response, 
clinically and radiologically, to preoperative chemora- 
diotherapy for Tı; rectal cancer were not operated on. 
Eight have subsequently required surgery for cancer 
during a follow-up of 3-14months and two have died 
from the disease. 

Staging after radiotherapy is vital if treatment is to be 
individualized. If patients could be staged accurately 
following adjuvant therapy, potentially a local surgical 
excision, such as by transanal endoscopic microsurgery 
(TEM), may be employed; surgery might even be avoided 
altogether. Such staging would also give information about 
the resectability of locally advanced cancers. 
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Limitations of imaging after irradiation 


Both endorectal ultrasonography and computed tomo- 
graphy (CT) are limited in their ability to give accurate 
information on the downstaging of rectal cancer following 
radiotherapy*””". Ultrasonography has a sensitivity of 
94 per cent (accuracy 91 per cent) for depth of local invasion 
of rectal cancer before any treatment modality’!. This 
accuracy drops to 47 per cent when measuring depth of 
invasion following radiotherapy*’. This difficulty with 
staging after radiotherapy has been attributed to the 
radiation-induced changes, such as oedema and fibrosis of 
the tumour bed and perirectal tissues. The tumour may of 
course be downstaged, lymph nodes may be sterilized owin g 
to the therapeutic effects of radiotherapy, and water content 
of the tissues may increase following radiotherapy’ ”. 
Napoleon et al." prospectively examined endoanal ultra- 
sonography and pathological staging in 21 patients who had 
not received, and 19 who had received, preoperative 
radiotherapy for rectal cancer. Ultrasonography proved 
accurate in both groups for lymph node involvement, but 
accuracy for depth of mural invasion was significantly 
higher in the group who had not had previous radiotherapy 
(86 versus 47 per cent). Most errors in this group consisted of 
understaging of small T; tumours and overstaging of T 
tumours. After radiotherapy, the rectal wall was found to be 
thickened and more hypoechoic, and there did not appear to 
be a clear effect of the interval between finishing radio- 
therapy and performance of the ultrasound scan. 

Another group has compared transrectal ultrasono- 
graphy and CT staging of rectal cancers before radio- 
therapy, transrectal ultrasonographic staging following 
radiotherapy and the pathological stage of the resected 
specimen for stage T/T; rectal cancers”, Ultrasono- 
graphy following radiotherapy overstaged the majority of 
cancers, and correctly determined the depth of invasion and 
lymph node involvement in only 58 and 68 per cent of 
patients respectively. However, the positive predictive value 
for lymph node involvement had increased from 38 per cent 
before radiotherapy to 50 per cent following radiotherapy. 
Kahn et al.” studied the preoperative staging results of 25 
patients who were found to have TyNo lesions on 
pathological examination. They used clinical examination, 
CT, endorectal ultrasonography and magnetic resonance 
imaging, and found that most lesions were overstaged 
following preoperative radiotherapy. However, not all 
patients underwent all investigations and so the subgroups 
were small. 

As long as staging remains inaccurate, surgeons will 
continue to perform oncologically appropriate major 
operations to minimize the risk of leaving radiologically 
undetected residual tumour. A systematic pathological 
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Table3 Tumour regression grade for rectal carcinoma treated 
3 ; 39o 
with chemoradiotkerapy“ 





FRG, tumour regression grade 


work-up is essential if one wishes to compare the effects 
of preoperative radiotherapy between different groups or 
when deciding on any postoperative adjuvant therapy. 
Pathological assessment of tumour regression following 
preoperative chenoradiotherapy has been described pre- 
viously for carcinoma of the oesophagus” 
attempts have been made to define a standard for 
pathological tecknique when studying rectal cancer after 
preoperative rad:otherapy’””*. Bozzetti et af” used the 
tumour regression grade (TRG) (Table 3) proposed by 
Mandard et al. and showed a greater than $0 per cent 
(TRG 1,2,3) response in 65 per cent of patients undergoing 


Recently, 


preoperative radiotherapy (45 Gy over 3 weeks) for rectal 
carcinoma, with one patient having complete repression. 
More recently, Dworak et al” described 17 patients 
receiving chemozadiotherapy (median $0.Gy) for rectal 
carcinoma and proposed their own similar gradin g of 
regression of tumour. Their grading system showed that 16 


patients had had 3 significant response to the preoperative 
chemoradiotherasy, but that no patient had complete 


regression of tumour. It is possible that a pathological 


staging system for irradiated rectal cancer together with 


long-term follow-up will reveal which histo! ogical features 
influence survival in these patients. 


Effect of preoperative radiotherapy on anorecta! 
and genitourinary function 


Anorectal dysfunction is known to occur followin g low 
colorectal and coloanal anastomoses. This may be due to a 
number of factors: direct injury to the internal sphincter” 
disappearance of the rectoanal inhibitory reflex” and a 
reduction in rectal capacity and compliance *. Graf er al.” 
identified preoperative radiotherapy as one of a number of 
factors having a negative effect on bowel function after 
colorectal anastomosis. However, Birnbaum er af" per- 
formed anal manometry on ten patients before surgery and 
at long-term follow-up who received preoperative radio- 
therapy for rectal carcinoma and found no significant 
differences. A recent randomized tral followed up 
patients for a minimum of 5 vears after short-term, high- 


wa 
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dose preoperative radiotherapy for rectal cancer. Median 
bowel frequency, incontinence of loose stool, urgency and 
emptying difficulties were significantly greater in the 
irradiated group. Radiotherapy may affect the bowel wall 
of the neorectum (although irradiated bowel is likely to be 
removed), the anal sphincters (the anal canal is irradiated in 
this group of patients) or the nerve supply of the anorectum. 

Genitourinary dysfunction is a serious problem following 
en bloc excision for advanced rectal carcinoma. However, 
little has been written about the association of preoperative 
radiotherapy with genitourinary dysfunction. Recently, the 
postoperative genitourinary function of patients under- 
going nerve-sparing surgery alone has been compared with 
that in those receiving preoperative radiotherapy (42-6 Gy) 
for advanced rectal carcinoma”. No significant difference 
between the two groups was found in terms of urinary or 
sexual function. However, significant bladder symptoms 
(4 per cent; incontinence, frequent haematuria, severe 
dysuria) and loss of potency (35 per cent) have been reported 
in patients who have received pelvic radiotherapy (60- 
66 Gy) for prostatic carcinoma. Such patients experience 
more anorectal dysfunction but less genitourinary dysfunc- 
tion than those undergoing radical prostatectomy”. 

Although reduced local recurrence rates must remain the 
main objective of preoperative radiotherapy, further studies 
may outline the mechanisms of anorectal dysfunction and 
allow new techniques to reduce the long-term morbidity. 
The planning of preoperative radiotherapy now involves a 
careful definition of tumour volume (a requirement of 
CRO7) and a reduction in unnecessary irradiation of normal 
tissues, 


Role of preoperative radiotherapy in local 
excision of rectal cancer 


At pathological examination 15 per cent of rectal cancers are 
Dukes stage A°’. Radical surgery remains the treatment of 
choice for cancer limited to the bowel wall. However, 
patients may undergo local resection, and techniques for 
local excision of rectal tumours (both curative and 
palliative) include Parks’ peranal excision, endoscopic 
transanal resection and TEM*”. 

There are few data on the role of adjuvant radiotherapy in 
either curative or palliative local excision of rectal tumours, 
although Papillon®” has shown that early rectal cancers may 
be cured by endocavitary irradiation alone. Rouanet et ae 
examined 37 patients undergoing transanal resection for a 
low rectal carcinoma. Eight received preoperative radio- 
therapy, 13 received postoperative radiotherapy, and six 
patients had both preoperative and postoperative treatment 
(total dose 39-6 Gy); 18 patients had a ‘curative’ resection 
for a low superficial tumour, while the remaining 19 were 
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either medically unfit for, or refused, APR. Local recur- 
rence rates were 11 per cent for the ‘curative’ group and 
53 per cent for the unfit group at 5 years. There was a 44 per 
cent local recurrence rate for large tumours (B1-B2) treated 
with 40 Gy of preoperative radiotherapy. Survival rates over 
a similar period were 100 and 35 per cent respectively. 
Marks et a/.** followed up 14 patients who had received 
high-dose radiotherapy before a full-thickness resection of 
rectal carcinoma. The group included 12 patients who were 
unfit for radical surgery and two whose tumours had been 
sterilized following radiotherapy; there was a 23 per cent 
local recurrence rate at 3 years. More recently, another 
group evaluated postoperative radiotherapy (total dose 
45 Gy) in 21 selected patients undergoing local excision of 
Ti N, Mo rectal tumours”. Recurrence-free survival at 
5 years was 85 per cent, with three patients developing local 
recurrence. 

Minsky et a/.”° attempted to predict which patients should 
receive postoperative radiotherapy following local excision 
of rectal cancer. They reviewed 168 patients who had 
undergone curative surgery to determine which clinical and 
pathological features predict the presence of positive lymph 
nodes and, therefore, those patients at greatest risk of 
tumour recurrence after local excision. They recommended 
surgery alone for patients with stage T; tumours and well 
differentiated adenocarcinomas, as none of these patients 
were found to have involved lymph nodes. For all other 
lesions, if there is no evidence of gross tumour in the pelvis, 
adjuvant radiotherapy to supplement a local excision may 
prove an alternative to radical surgery. As endorectal 
ultrasonography provides reasonably accurate staging of 
rectal cancers, such a policy might be adapted to the use of 
preoperative radiotherapy and local excision of some 
tumours. Further trials are required to examine whether it 
may be used as an adjunct to local excision of favourably 
staged rectal cancers. 


Histological changes following radiotherapy 


The histological changes following preoperative radio- 
therapy for rectal cancer affect both the tumour and normal 
tissues (Table 4). The effect on the tumour may result in 
several histological changes with tumour regression (Fig. 1), 
while the effect on the pre-existing normal mucosa (Fig. 2) 
may be histological changes that lead to diagnostic 
confusion. 


Tumour 


There is at the moment no practical clinical way of assessing 
which patients’ tumours will respond well to radiotherapy 
and further work is needed on the relevance of pretreatment 
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Fig. 1 Effects of preoperative radiotherapy on rectal cancer. 

a Eosinophilia necrosis within an adenocarcinoma in a lymph node (arrow); original magnification X 20. 

b Small focus of residual carcinoma (arrow) beneath non-tumour mucosa: original magnification X 20. 

c Calcification within a foreign body granuloma (arrow) at the site of previous tumour; original magnification X 40 








Fig. 2 Effects of preoperative radiotherapy on the adjacent normal rectum. 

a Submucosa with residual tumour (I) and irradiation changes in arteriole (II); original magnification X 40. 

b Mucosa showing crypt distortion and mild diffuse chronic inflammation, healed over site of previous tumour; original 
magnification X 40. 

c Mucosa showing crypt epithelial withering (I), eosinophil predominant infiltrate (II), severe epithelial regeneration mimicking a 
unicryptal adenoma of familial adenomatous polyposis (IIT) and apoptosis in crypt epithelial cells (IV); original magnification x 40 


© 1999 Blackwell Science Ltd www.bjs.co.uk British Journal of Surgery 1999, 86, 1108-1120 


. 25, 309 


1116 Preoperative radiotherapy for rectal cancer « J. M. D. Wheeler, B. F. Warren, A. C. Jones and N. J. McC. Mortensen 


Table4 Histological changes following preoperative radiother- 
apy for rectal cancer 





markers'’"*. The histological changes in the tumour 
consist of necrosis and stromal fibrosis. It is difficult to 
establish how much of the necrosis is a radiation effect and 
how much is due to the tumour outgrowing its own blood 
supply. Fibrosis around tumours is part of the usual tumour 
stroma. It may also be induced by inflammation and abscess 
formation in association with the original tumour. It may be 
when fibrosis extends deeper than the residual viable 
tumour and contains foreign body giant cells, granulomas 
and calcification sometimes in relation to remnants of 
tumour or pools of mucin, that the tumour had previously 
reached out as far as the fibrosis. 

The shape of the advancing tumour edge is lost as a result 
of successful radiotherapy and this is important in the Jass 
staging system for colorectal cancer’. The lymphocytic 
response at the advancing tumour edge is also frequently 
lost after radiotherapy and therefore cannot be assessed. 
Absence of vascular invasion after radiotherapy is of 
unknown significance and this is one of the difficulties in 
comparing preoperative radiological staging techniques 
with pathological staging techniques on the resected 
specimen. Complete absence of tumour in the mucosa Is 
often seen in tumours which respond well to chemo- 
radiotherapy. However, tumour may be present within the 
deep tissues of the rectal wall and may be present in isolated 
microscopic foci. If in isolation, these may present 
diagnostic difficulty in that proctitis cystica profunda (i.e. 
misplacement of benign epithelium) is a recognized 
consequence of radiotherapy in the large bowel. So the 
residual islands of epithelium that may be found have to be 
scrutinized to ensure that they are genuinely dysplastic and 
are therefore invasive adenocarcinoma. This feature of 
complete mucosal absence of tumour also makes it 
important to resect the rectum and adequately stage the 
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tumour by careful histological examination, taking multiple 
sections after blocking the entire region of scarring. 
Sections need to be cut at several levels from these blocks, 
which should be examined meticulously to identify any 
small surviving foci of adenocarcinoma. This is essential if 
the specimen is to be reported as a pathological To tumour. 


Lymph nodes 


After a long course of radiotherapy lymph nodes may be 
difficult to find. They will be reduced in number and size 
and may not contain metastases. Lymph nodes may show 
tumour with eosinophilic necrosis after a short course of 
radiotherapy’. Some lymph nodes may be outside the field 
of irradiation, in particular those at the apex of the 
mesorectum. The presence of tumour in one of these 
lymph nodes, if it is within 1 mm of the mesorectal plane of 
excision, conveys a high risk of local recurrence (P. Quirke, 
personal communication). The mean lymph node harvest 
after radiotherapy is rarely as high as that from patients 
without preoperative chemoradiotherapy and careful dis- 
section of the mesorectal fat by the pathologist is required to 
locate this smal] number of minute lymph nodes; it may 
even necessitate processing blindly multiple blocks of 
mesorectal fat in which no lvmph nodes are visible to the 
naked eye. 


Normal mucosa 


The changes induced by irradiation in the non-tumour 
mucosa are many and varied. They depend on the dose of 
radiation and on the size of the tumour”. To the unwary 
pathologist they give rise to several potential areas of 
mimicry. The inflammation seen soon after radiotherapy 
may resemble chronic idiopathic inflammatory bowel 
disease, eosinophilic colitis and microscopic colitis, until 
it is realized that there is no crypt architectural distortion, 
the majority of the inflammatory infiltrate consists of 
eosinophils and also that the superficial parts of the crypts 
are withered. Nuclear regenerative changes may give rise to 
isolated crypts, mimicking the microadenomas of familial 
adenomatous polyposis. The regenerative nuclear changes 
may also include large eosinophilic nucleoli which, in the 
background of inflammation, may simulate cytomegalo- 
virus colitis. Later in the course of the radiation changes 
there may indeed be crypt architectural distortion and 
fibrosis of the lamina propria with only scattered eosino- 
phils, which makes for a difficult distinction between a 
postirradiation picture and quiescent inflammatory bowel 
disease. However, if the submucosa is available for 
examination, considerable fibrosis is noted along with 
intimal thickening of submucosal blood vessels”. 
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Summary 


‘The histological changes in the pre-existing normal mucosa 
need to be appreciated by the histopathologist to avoid 
erroneous concurrent diagnosis. Staging after radiotherapy 
needs to be stated clearly in the pathology report as 
postradiotherapy pathological TNM stage. It may be that 
prechemoradiotherapy staging has a greater effect on 
prognosis and only careful long-term follow-up studies 
will determine this. Tọ tumours vary in proportion from 
study to study and each study may well have had the 
specimens dissected in a slightly different way. It is the 
authors’ opinion that the entire scarred area should be 
examined histologically before issuing a To report. 


Conclusion 


Recent randomized control trials of preoperative radio- 
therapy for rectal cancer have demonstrated reduced local 
recurrence rates and improved survival. Following pre- 
operative radiotherapy, the rectal cancer may be down- 
staged or even completely eradicated histologically, but not 
necessarily biologically. Rectal cancer can now be staged 
adequately before operation, but accuracy falls si enificantly 
following irradiation. This may affect whether a patient has 
sphincter-saving surgery and further adjuvant thera py. The 
pathological specimen must be examined thorou ghly before 
a tumour can be declared to have been eradicated, and there 
are histological changes following treatment that are unique 
to radiotherapy. There is no evidence to suggest that 
preoperative radiotherapy adversely affects anastomotic 
integrity. Preoperative radiotherapy has some adverse 
affects on long-term anorectal dysfunction, but this must 
not distract from its main objectives, namely reduced local 
recurrence rates and improved overall survival. 
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Background and methods: Management of blunt or penetrating injuries to the liver remains a 
significant challenge. This review discusses the mechanisms of liver injury, grading system for severity, 
available diagnostic modalities and current management options. It is based on a Medline literature 
search and the authors’ clinical experience. 

Results: Unstable patients require immediate laparotomy, but selected patients who are haemo- 
dynamically stable may be managed without operation. The preferred operative techniques include 
resectional debridement, hepatotomy with direct suture ligation and perihepatic packing; anatomical 
resection, hepatic artery ligation and various bypass techniques have a limited, more defined role for 
selected injuries. Major complications include haemorrhage, sepsis and bile leak. 

Conclusion: Enhanced resuscitation, anaesthesia and intensive care have contributed to a significant 
reduction in mortality rates from liver trauma. Optimum results are obtained with a specialist team that 
includes an experienced liver surgeon, anaesthetist, endoscopist and interventional hepatobiliary 


radiologist with expertise in managing postoperative complications. 


Paper accepted 12 May 1999 


Introduction 


Despite its relatively protected location, the liver 1s the most 
frequently injured intra-abdominal organ’, although splenic 
injuries are more common following blunt abdominal 
trauma’. Associated injuries to other organs, uncontrolled 
haemorrhage from the liver and subsequent development of 
septic complications contribute significantly to morbidity 
and death’. Although mortality rates from liver trauma have 
reduced over the past few decades, the surgical management 
of liver injuries remains a challenging problem for the 
general surgeon. This article reviews the mechanisms ofliver 


injury, grading system for severity, available diagnostic 
techniques and current management options. 


Mechanisms of Injury 


Violent behaviour and road traffic accidents account for the 
majority of liver injuries. Liver injuries secondary to blunt 
trauma are typical in Europe (80-90 per cent of all liver 
injuries)*°, while penetrating injuries account for 66 per 
cent of liver trauma in South Africa’ and up to 88 per cent in 
North America®)”, 

Two types of blunt liver trauma have been described. 
Deceleration injuries occur in road traffic accidents and in 
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falls from a height when, on impact, the liver continues to 
move, thereby producing a laceration of its relatively thin 
capsule and parenchyma at the sites of attachment to the 
diaphragm. The liver usually tears between the posterior 
sector (segments VI and VII) and the anterior sector 
(segments V and VIN) of the right lobe (Fig. 1). In contrast, a 
direct blow to the abdomen, by a fist or any blunt object, 
may lead to a crush injury, with damage to the central 
portion of the liver (segments IV, V and VII). Compression 
between the lower right ribs and the spine may also cause 
bleeding from the caudate lobe (segment J)'!. Blunt trauma 
may cause disruption of the hepatic substance beneath an 
intact Glisson capsule, resulting in a subcapsular or 
intraparenchymal haematoma. 

Penetrating injuries are usually associated with gunshot 
or stab wounds, with the former usually resulting in more 
tissue damage due to the cavitation effect as the bullet 
traverses the liver substance. 


Grading system for liver injuries 


The severity of liver trauma ranges from a minor capsular 
tear, with or without parenchymal injury, to extensive 
disruption involving both lobes of the liver with associated 
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hepatic vein or vena caval injury. In 1989, the Organ Injury 
Scaling Committee of the American Association for the 
Surgery of Trauma produced a Hepatic Injury Scale!” 
which was revised in 19941 and is currently regarded as the 
standard by which hepatic injuries are described in most 
major trauma centres (Table 1). Grade I or H injuries are 
considered minor; they represent 80-90 per cent of all cases 
and usually require minimal or no operative treatment t, 
Grade IH-V injuries are generally considered severe and 
often require surgical intervention, while grade VI lesions 
are regarded as incompatible with survival. 


Patient assessment and initial investigation 


The initial assessment and management of an injured 
patient should proceed according to the Advanced Trauma 





Fig. 1 Segmental division of the liver according to Couinaud’s 
nomenclature 


Table1 Grading of liver injuries!’ 


Lite Support guidelines of the American College of 
Surgeons Committee on Trauma’. A conscious patient, 
who is haemodynamically unstable following blunt trauma 
and has generalized peritonism, should undergo immediate 
laparotomy without further investigation. If the patient is 
neurologically impaired or physical signs are equivocal, a 
diagnostic peritoneal lavage (DPL) should be undertaken 
and an immediate laparotomy performed if the test is 
positive '”"'”. However, if the patient is haemodynamically 
stable, further radiological assessment should be under- 
taken. 

A gunshot wound to the abdomen is an indication for 
laparotomy regardless of the physical signs, as it is difficult 
to assess the damage caused by a bullet without surgical 
exploration’. Urgent laparotomy is also indicated in 
patients who have sustained a stab wound to the abdomen 
and are haemodynamically unstable. H the patient is stable 
and a liver injury is suspected, imaging studies should be 
performed. 


Ultrasonography 


Abdominal ultrasonography is often used as the initial 
radiological technique to assess for hepatic injury. Early and 
rapid assessment can be obtained in the casualty department 
and many major trauma centres in the USA, Europe and 
Japan are now using abdominal ultrasonography and 
computed tomography (CT) in preference to DPL, 
Several recent prospective studies have reported that 
abdominal ultrasonography can be performed with a 
sensitivity of 82-88 per cent and a specificity of 99 per cent 
in detecting intra-abdominal injuries’ ~*, but it remains 
operator dependent. 





“Advance one grade for multiple injuries, up to grade IH 
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Computed tomography 


Detection of solid intra-abdominal organ injuries in stable 
patients by CT has become the standard evaluation method 
despite the fact that grading of blunt hepatic injuries by CT 
does not correlate precisely with subsequent operative 
findings”. CT has high sensitivity and specificity for 
detecting liver injuries which increase as the time between 
injury and scanning increases, evidently because haemato- 
mas and lacerations become better defined” (Fig. 2). 
Although CT is very useful in the evaluation of stable 
patients with abdominal trauma, most authors agree that 
unstable patients, with either blunt or penetrating trauma, 
are unlikely to benefit from this investigation because of the 
valuable time that it requires! ’. Dilute (2-5 per cent) water- 
soluble oral contrast agent (500-750 ml) is administered via 
mouth or nasogastric tube 20—40 min before the investiga- 
tion; 100-200 ml of intravenous contrast agent is then 
administered 70-90 s before initiation of the scan. Biphasic 
helical CT is performed with scanning in the arterial 
enhancement phase and later organ enhancement phase 
using sections 5—8mm thick. Evidence of extraluminal 


) 


: ; : wer Ig 
contrast agent may indicate coexistent bowel injury”. 


Laparoscopy 


Diagnostic laparoscopy has been used successfully in 
penetrating trauma~’~*!', but its role in blunt abdominal 
trauma is not well defined’. The benefits of laparo- 
scopic assessment include reducing negative and non- 
therapeutic laparotomy rates, patient morbidity rates, 
hospital stay and treatment costs*””*!”*. Limited therapeu- 
tic intervention may also be possible in a small number of 


. 3 
patients’. 





Fig. 2 Computed tomography scan demonstrating a deep 
laceration of the right lobe of liver secondary to blunt abdominal 
trauma 
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Non-operative management of liver injuries 


The recognition that 50-80 per cent of liver injuries stoj 


bleeding spontaneously??? and the increasing tren: 
towards conservative management of splenic trauma havi 
led to a non-operative approach for blunt liver trauma 
haemodynamically stable patients. Furthermore, CT ha: 
contributed to a generalized acceptance of this method as a1 
effective therapeutic strategy for liver injuries 

Initial reports of non-surgical management dealt wit! 
minor liver injuries'”'*’**, but recently more serio 
injuries (grade III-V) have been successfully manage 


6,36,43-45 ~ 
TOFS 3 To date, there have been mot 


without surgery 
than 1000 reported cases of blunt liver trauma treated 
without operation™!. A review of 495 patients from th 
recent literature noted a success rate with this form of 
treatment of 94 per cent’’. This was accomplished with 
mean transfusion rate of 1-9 units, a complication rate of í 
per cent (of which only 3 per cent was haemorrhage related 
and a mean hospital stay of 13 days. There were no liver 
related deaths, nor were there any missed enteric injuries 
Similar results were described in a multicentre report of 404 
blunt hepatic injuries*®. It should be noted that the quote: 
success rates may not represent the overall results of non 
operative management of liver injuries, as poorer results 
may not be offered to scientific journals. 


Selection criteria for non-operative management 


Since the initial report on conservative management of 
blunt liver injuries in four paediatric patients in 1972* 
various criteria have been used in the selection of patients 
for this form of treatment. In 1985, Hie 
recommended the following clinical criteria 


lever et al 
haemo- 
dynamic stability, absence of peritoneal signs, good quality 
CT scans, an experienced radiologist, the ability to monitor 
patients in an intensive care setting, the facility for 
immediate surgery if required, a simple parenchymal 
laceration or intrahepatic haematoma with less than 
125 ml of free intraperitoneal blood and no other significant 
intra-abdominal injuries. Farnell et a/.*” subsequently 
extended the threshold of haemoperitoneum to 250ml 
and introduced specific CT requirements. These included 
subcapsular or intraparenchymal haematomas, unilobar 
fracture, absence of devitalized tissue and absence of other 
intra-abdominal injuries. Recently, Feliciano’ suggested 
that any blunt hepatic injury, regardless of its magnitude, 
should be managed without operation if the patient is 
haemodynamically stable and has a haemoperitoneum of 


less than 500 ml. Most authors currently believe that the 
ultimate decisive factor in favour of non-operative manage 


ment should be the haemodynamic stability of the patient at 
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presentation or after initial resuscitation, irrespective of the 

grade of injury on CT or the amount of haemo- 
22137 

peritoneum?” DREL 


Potential complications of non-operative management 


There remain many areas of concern when a non-operative 
policy is chosen, namely the discrepancy oee CT 
and operative findings for blunt liver injuries’’, the risk 
of missing other intra-abdominal injuries with a reliance 
on CT images, the potential for transmission of bloodborne 
viral illnesses from repeated blood transfusion, and the 
risk of continued haemorrhage, haemobilia, bile leak and 


sepsis. However, a recent study has shown that the risk of 


missing other intra-abdominal injuries can be reduced with 
the use of DPL to increase the diagnostic yield of CT in 
cases with equivocal clinical findings, and that patients 
treated without operation required significantly fewer 
blood transfusions than a ma treated group with 
comparable liver injuries. Furthermore, complication 
rates in patients w non-operative treatment have 
been shown to be no greater than those in patients treated 
surgically”? 


Monitoring of patients using a non-operative policy 


Documentation of either improvement or resolution of the 
hepatic injury by CT was once considered an essential 
criterion for continuing with a non-operative < approach 
but this no longer seems to be necessary and no alteration in 
management is indi aee unless there is some change in the 
patient’s clinical course*’. In an analysis of 404 patients, 206 
(51 per cent) did not undergo follow-up CT and none 
experienced untoward effects as a result of not having a 
‘second’ scan**. Therefore, repeat abdominal CT scans 
should be obtained only if indicated clinically. 


Failure of non-operative management 


Failure of non-operative management occurs in almost all 
series. However, it appears that the natural course of liver 
injuries is more analogous to that of lung or kidney injuries, 
rather than splenic injuries, in that any deterioration is 
usually gradual, with a fall in haemoglobin level or an 
increase in fluid requirement, rather than acute haemo- 
dynamic decompensation”. Therefore, with close super- 
vision, patients who fail with an initial non-operative 
approach can be detected early and treated appropriately. 


Summary 


Non-operative management of blunt liver trauma has been 
shown to be safe in selected patients, thereby reducing the 
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number of unnecessary laparotomies. Of all the variables 
evaluated, haemodynamic stability appears to be the most 
crucial and has become the decisive factor in favour of 
undertaking non-operative management. 


Operative management of liver injuries 


Despite the current trend towards conservative treatment, a 
significant number of patients will require urgent surgical 
intervention. If possible, the patient should be resuscitated 
in the emergency room, although it is important not to 
prolong preoperative resuscitation, since vital nme can be 
lost without achieving haemodynamic stability'’. Vital 
prerequisites for a successful outcome are an eqicnenced 
surgeon who is familiar with the surgical anatomy of the 
liver, adequate blood, platelets, fresh frozen plasma and 
cryoprecipitate, a fully equipped intensive care unit and the 
necessary diagnostic back-up to monitor and detect 
potential complications. In the absence of any of these 
requirements, the patient should be transferred to the 
nearest available specialized unit for definitive treatment 
after initial control of haemorrhage! t. 


Operation and initial control of bleeding 


At operation, skin preparation should allow for extension of 
a midline abdominal incision to a median sternotomy or 
right thoracotomy, if necessary, for adequate exposure of 
posterior liver i injuries’ ™**. If the indication for surgery is an 
obvious penetrating through-and-through liver injury, a 
bilateral subcostal incision is a useful alternative. If a major 
liver injury is encountered, initial control of bleeding can be 
achieved with temporary tamponade of the right upper 
quadrant using packs, portal triad occlusion (Pringle 
manoeuvre), bimanual compression of the liver or even 
manual compression of the abdominal aorta above the 
coeliac trunk****. At this point, further evaluation of the 
extent of the injury should be delayed until the anaesthetist 
has adequately replenished the intravascular volume and 
stabilized the blood pressure’*. Attempts to evaluate the 
liver injury before adequate resuscitation may result in 
further blood loss and worsening hypotension. 

Digital compression of the portal triad (Pringle man- 
oeuvre) can be used diagnostically and compression can be 
maintained with = atraumatic vascular clamp if haemor- 
rhage decreases*®. The clamp should be occluded only to 
the degree necessary to compress the blood vessels in order 
not to injure the common bile duct. If haemorrhage is 
unaffected by portal triad occlusion, major vena cava omn 
or atypical vascular anatomy should be suspected’ A 
Although the permitted occlusion time of the portal triad 
is controversial, most authors now agree that clamping of 
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the hepatic pedicle for up to 1h is well tolerated with no 
adverse effects on liver function!” 

After initial intraoperative resuscitation, the liver must be 
mobilized adequately to allow a thorough examination of 
the damaged area, unless the injury is already accessible 
through the incision'®**°?, The liver is mobilized by 
dividing the falciform, triangular and coronary ligaments, 
and by placing abdominal packs posteriorly to maintain this 
position'*, This manoeuvre allows the surgeon to deter- 
mine the nature and severity of the injury and to decide on 
the necessary surgical technique. Care should be taken to 
avoid impairing venous return, by either excessive lifting 
and/or rotation of the mobilized liver, or excessive packing 


causing caval compression’*. 


Hepatorrhaphy 


This was one of the earliest techniques described, initially 
introduced in 1897. Large horizontal mattress sutures can 
be used to compress liver parenchyma and bleeding vessels. 
However, several serious complications have been reported 
using this technique, including extensive tissue necrosis due 
to compression required to arrest haemorrhage also 
rendering the included liver parenchyma avascular. This 
may predispose to sepsis’”*°!**, Although hepatorrhaphy 
has fallen out of favour in the past decade, many believe that 
it is useful in minor liver injuries (grade I and TD) * or 
when dealing with critically ill patients in whom more 
extensive techniques would be inappropriately time con- 
suming’. 


Hepatotomy with direct suture ligation 


This is a commonly used technique for severe parenchymal 
liver injuries. It involves division of normal hepatic 
parenchyma, i.e. extending liver lacerations using the finger 
fracture technique”, electrocautery’* or an ultrasonic 
dissector, in order to expose damaged vessels and hepatic 
ducts which can then be ligated, clipped or repaired under 
direct vision. A low incidence of rebleeding, necrosis and 
sepsis has been reported with the use of this technique. 
Pachter et a/.** recorded a morbidity rate of 8 per cent and a 
mortality rate of 5 per cent ina large number of patients with 
grade I and IV parenchymal injuries, and Beal’ reported 
an 87 per cent success rate. Most of the large series 
describing this technique report penetrating liver in- 
juries®®*©° and so its effectiveness following blunt liver 
trauma requires further evaluation®’. 


Resectional debridement 


This involves removal of all devitalized tissue down to 
normal hepatic parenchyma using the lines of injury, rather 
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than anatomical planes, as the boundaries of resection. The 
portal triad is usually clamped first and the finger fracture 
technique or an ultrasonic dissector is used to dissect just 
outside the area of injury. Small hepatic ducts and blood 
vessels can be easily identified and ligated°*. It is rapid 
compared with standard anatomical resections, which are 
more time consuming and remove more normal liver 
parenchyma. Resectional debridement of all devitalized 
parenchyma reduces the risk of postoperative sepsis, 
secondary haemorrhage and bile leakage’*. Rarely, a major 
segmental bile duct will be disrupted without disruption of 
the associated blood supply to that segment. If this is 
identified, the involved liver parenchyma should be 
resected, even if it is vascularized and appears viable, in 
order to reduce the risk of a subsequent biliary fistula. 


Anatomical resection 


Anatomical resection for major liver trauma was introduced 
in the 1960s, but soon fell out of favour owing to the 
associated high mortality rate. By definition, this is 
performed along anatomical planes and usually requires 
initial identification of portal structures®®’; some authors 
propose rapid hepatectomy with no hilar ligation, as 
introduced in the Vietnam war*!*, Anatomical resections 
are currently performed in approximately 2—4 per cent of 
patients with liver trauma”’’”*, with a mortality rate 
approaching 50 per cent in most series?” * 0, The magni- 
tude of liver injury, coexistent shock, coagulopathy, 
acidosis, and associated injuries to other organs are 
responsible for this high mortality rate°’. It is generally 
accepted that anatomical resections should be reserved for 
situations in which no other procedure adequately achieves 
haemostasis. Deep lacerations involving major vessels or 
bile ducts, extensive devascularization and major hepatic 
venous bleeding are indications for this type of surgical 
management provided that all other less aggressive 
techniques have failed?>10:28:58:67,71 


Selective hepatic artery ligation 


Although this technique was previously very popular for 
controlling arterial bleeding from hepatic injuries, it is now 
rarely used as other techniques are usually sufficient to 
arrest haemorrhage! !*?8/?,/3, When arterial bleeding 
does not stop with selective hepatic artery ligation, the 
presence of accessory hepatic arteries originating from the 
superior mesenteric or left gastric artery should be 
suspected”. If the right hepatic artery is ligated, the 
gallbladder should be removed to avoid necrosis of that 
organ’*. Opponents of selective hepatic artery ligation 
argue that arterial ligation increases the risk of post- 
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operative hepatic insufficiency’ '’°"°; however, the in- 
cidence of ischaemia following this technique is reported 
to be very low because of the oxygen delivery capacity of the 
portal blood**”*. Selective hepatic artery ligation can be 
justified when the source of bleeding cannot be identified in 
a hepatotomy site, or if perihepatic packing fails to control 
haemorrhage and temporary hepatic artery occlusion at the 
portal triad appears to be effective™! tt. Contraindica- 
tions to hepatic artery ligation include bleeding from portal 
or posthepatic veins and cirrhosis’. 


Perihepatic packing 


Packing of liver injuries was discouraged after the experi- 
ence of serious complications in World War II and the 
Vietnam war. However, during the past decade, perihepatic 
packing has been re-established as an acceptable method of 
managing liver injuries in certain situations "4 and is 
currently undertaken in 4-25 per cent of patients requiring 
operative management of hepatic inj uries? h”, 

Packing should be considered seriously when other 
surgical methods of arresting haemorrhage fail in a 
haemodynamically unstable patient. Uncontrollable 
coagulopathy is an absolute indication for perihepatic 
packing™’; others include bilobar liver injury, large non- 
expanding haematoma and capsular avulsion’*. Recently, 
packing has been used successfully when dealing with 
suspected injury to the vena cava or hepatic veins’? **, Itis 
also a useful adjunct to the inexperienced surgeon’s 


armamentarium for patients who need to be temporarily 
stabilized for transfer to a specialist centre! n't. 

The appropriate timing for packing remains controver- 
sial, although many authors believe that it should be 
employed when coagulopathy is suspected and long before 
irreversible shock from blood loss, hypothermia and 
acidosis ensues. Packing therefore should be applied when 
blood loss transfusion requirements exceed 10 units, core 
body temperature falls below 32°C, pH falls below 7-2, or if 
there are clinical signs of a diffuse coagulopathy”? "t, 

Intrahepatic packing, in which packs are forced into deep 
fractures, should not be used as this manoeuvre can extend 
the injury further and increase bleeding. The technique of 
perihepatic packing involves manual closure or approxima- 
tion of the parenchyma, followed by the sequential placing 
of dry abdominal packs or a single rolled gauze around the 
liver and directly over the injury in an attempt to provide 
tamponade to a bleeding wound (Fig. 3). The minimal 
number of dry laparotomy pads necessary to arrest 
haemorrhage should be used so that vena caval compression 
is avoided™., The recent introduction of plastic sheets 
between the packs and liver tissue minimizes the risk of 
recurrent bleeding on pack removal”. Subhepatic packing 
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may be used to compress the liver parenchyma against the 
diaphragm, but there is a significant risk of infrahepatic 
caval and renal vein compression with this technique. 
Rapid abdominal closure following perihepatic packing 
is recommended for all critically ill patients before 
immediate transfer to the intensive therapy unit. Most 
surgeons employ skin closure only, leaving the fascia for 
primary closure at the subsequent procedure for pack 
removal?’*°, The presence of packs, combined with 
massive oedema of the bowel, may lead to difficulties in 
wound closure. If this is encountered, a mesh can be inserted 
to prevent further compromise of ventilation and bowel 
viability, and to avoid pressure necrosis of the liver”, 
Perihepatic packs should be removed as soon as the 
patient is stable and coagulopathy, hypothermia and 
acidosis have been corrected*™”. This usually takes 12- 


36h. Broad-spectrum antibiotics should be administered 
63,87 


when packs are i situ to minimize the risk of sepsis 


which has been reported to occur in 10-30 per cent of 
9,28,78,79,82 


patients 









% 
` 


Fig. 3 Procedure for packing of liver injuries demonstrating 
manual compression of the liver parenchyma to close the hepatic 
defect with sequential placing of packs. Do not force packs into 
the fracture 


© 1999 Blackwell Science Ltd 


R. W. Parks, E. Chrysos and T. Diamond * Management of fiver trauma 1127 


Sr hARE 









Sorrel, 
E3 viag 


AOF 


SN, a 






SO 


X x 
% 






Fig.4 Mesh wrapping is performed by placing a piece of 
absorbable mesh around the injured lobe of liver and suturing 
the mesh under tension to provide a tamponading effect 


Mesh wrapping 


The use of this relatively new technique has been 
particularly advocated for major parenchymal disruptions, 
1e. grade I-IV lacerations, or for tamponading large 
intrahepatic haematomas, thus minimizing the risk of a 
delayed rupture!*1778 88-90 It is not indicated where 
juxtacaval or hepatic vein injury is suspected. Unlike intra- 
abdominal packing, a relaparotomy is not routinely 
required and mesh wrapping does not seem to compromise 
respiratory or renal function as it does not increase intra- 
abdominal une or pressure, and so abdominal closure is 
much easier'”*’, Furthermore, it does not require the 
experience re to perform an anatomical resection®”’. 
However, there is some concern about the amount of time 
needed to apply the mesh wrap in a haemodynamically 
unstable patient who might be best treated with rapid 
insertion of perihepatic packs*®. 

Several mesh wrapping techniques have been de- 
scribed'’***?, Two sheets of a synthetic absorbable mesh 
are sutured together, either on two adjacent sides to create a 
‘pitta pocket’, or longitudinally to wrap the liver in a 
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‘cigarette roll’, and secured anteriorly and ee 
(Fig. 4). A cholecystectomy should be performed wheneve: 
the wrap is applied to the right lobe of the liver to oad 
necrosis of the gallbladder wall. Experimental studies on 
animals suggest that mesh w rapping can effectively contro! 
bleeding and improve survival” ”, To date, only limited 
clinical experience has been reported and, eS initial 
results are encouraging, with an overall mortality i 
approximately 20 per cent’, further fe rine of 
technique is necessary. 











S 


Omental packing 


The use of omentum for haemostatic pi as in managing 
major hepatic injuries was first described by Stone and 
Lamb in 1975”; it is used infrequently today. After initia! 
control of any major bleeding, a viable omental p pedicle can 
be placed in the depth of the hepatic wound to stop oozing 
from the low-pressure venous system of the liver par- 
enchyma and also to fill any dead space that 
predispose to formation of an abscess"!**, The omental 
pack is held in place with absorbable a es that cross the 
wound edges. Potential advantages of the use of viable 
omentum are that it is autogenous tissue and so does nor 
require reoperation for removal, and there 


suggest it minimizes the risk of 
. 14,28,54,93,9: 
sepsis '* 8,54, 74 


may later 
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Intrahepatic tamponade with Penrose drains 


Low-velocity gunshot wounds and stab injuries to the 
abdomen may result in well defined tracts through the liver 
substance. In some cases, the tract may be so jong that 
hepatotomy and direct suture ligation would he very 
extensive. Several techniques have been proposed to cont rol 
tract bleeding in such situations without the need for 
hepatotomy. Several Penrose drains can be passed through 
the defect under tension'*”*. When the tension 15 released, 
the drains shorten and tamponade the walls of the L 
The drains can then be brought out through the 
incision. 

Alternatively, bleeding can be controlled by balloon 
tamponade”®”” (Fig. 5). A Penrose drain is passed over a 
red rubber catheter, and the proximal and distal ends of the 
drain are ligated securely around the catheter. The device is 
then passed through the tract and the drain is inflated with 
saline and contrast agent, tamponading any bleeding vessels 
and allowing radiographic investigation in the postoperative 
period if necessary. The proximal end of the catheter is 
brought through the abdominal wall to che skin. În a recem 


t 
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collective review, 35 patients with penetrating wounds to the 
www. bjs.co.uk British Journal of Surgery 1999, 86, [121-1133 


1128 Management of liver trauma « R. W Parks, E. Chrysos and T. Diamond 


Z = NR 
ce XN iio 
j ) 


Flg. 5 Balloon tamponade of a through-and-through wound of 
the liver 


liver were treated successfully with balloon tamponade”’ 
but, in general, this technique has limited application. 


Adjunctive techniques 

Fibrin glue, a combination of fibrinogen, thrombin and 
calc1um chloride, has been found to be very effective in 
controlling oozing from raw liver surfaces. It also accelerates 
wound healing, inhibits growth of bacteria and may reduce 
the risk of developing postoperative haemorrhage or bile 
leakage by sealing small blood vessels and bile ducts'*4°* 
100 Disadvantages of fibrin glue include hypotension if the 
agent enters the bloodstream, which has led to the death of 
two patients’”’, and the theoretical risk of viral transmission 
(hepatitis or human immunodeficiency virus)”™’. 


Retrohepatic venous injuries 


Retrohepatic venous injuries are the most challenging of all 
cases of liver trauma, occurring in approximately 8-15 per 
cent of hepatic injuries, most commonly following blunt 
abdominal trauma’®*!°, Injury of the retrohepatic vena 
cava or the hepatic veins should be suspected immediately if 
portal triad occlusion fails to control bleeding or if the 
injury extends to the bare area of the liver on palpation. 
There is still great controversy as to the best operative 
approach to these injuries. Several surgical techniques have 
been advocated with the optimal approach yet to be 
determined. While minor retrohepatic venous injuries 
may be repaired by direct suture, major injuries require 
more demanding measures, such as total vascular exclusion, 
insertion of an atriocaval shunt or venovenous bypass to 
control bleeding before surgical repair. 
British Journal of Ti 1999, 86, 1121-1135 www bjs.co.uk 
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Total vascular exclusion 


Total vascular exclusion was initially described by Heaney 
et al% for elective liver resections and was subsequently 
applied in major retrohepatic venous injuries with un- 
controllable haemorrhage’. It involves clamping of the 
portal triad (Pringle manoeuvre) and the infrahepatic and 
suprahepatic vena cava’’’!°'° (Fig. 6). Although some 
investigators advocate that it can be performed more rapidly 
and with less blood loss than atriocaval shunting or 
venovenous bypass’?!9:19 it has fallen out of favour. 
Clamping of the inferior vena cava results in a sudden 
decrease of venous return and profound hypotension, 
requiring major transfusion to maintain adequate cardiac 
output in an already hypovolaemic patient. Moreover, 
significant cardiac arrhythmias may result with the abrupt 
wash-out of cardiotoxic gut metabolites on release of the 
clamps!+71:89, 


Venovenous bypass 


Venovenous bypass offers several advantages ın the trauma 
setting in that it maintains good venous return to the heart, 
it does not require heparinization, and it potentially allows 
decompression of the portal system, thereby minimizing 
bowel oedema and avoiding reperfusion of toxic gut- 
derived products of ischaemia }!°197-110, The technique 
involves insertion of a shunt from the left common femoral 
vein to carry blood through a centrifugal vortex pump with 
outflow to either the left axillary vein or left internal jugular 
vein. Control of the portal vein and hepatic artery is 
established using the Pringle manoeuvre, and the vena cava 
is clamped suprahepatically and infrahepatically above the 
level of the renal veins. The portal system is drained by 
inserting a cannula into the inferior mesenteric vein. Since 
there is limited experience with its use in the trauma setting, 
the adequacy of this technique has yet to be determined. 


Atriocaval shunting 


Atriocaval shunting was introduced by Schrock et al. in 
1968'1". A large-bore chest tube is inserted into the right 
atrial appendage, advanced into the inferior vena cava to a 
level just proximal to the renal veins, and secured in position 
using tapes above and below the liver. Insertion of the shunt 
along with clamping of the portal triad allows total vascular 
isolation of the liver, thereby decreasing blood flow through 
the injured area while preserving venous return to the right 
atrium. Unfortunately, the use of atriocaval shunting 
for retrohepatic venous injuries is associated with a 
mortality rate of 50-90 per cent in most major trauma 
centres??”! 12-118 Feliciano, Pachter and co-workers?! 
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Fig.6 Total vascular exclusion of the liver with vena cava and 







porta hepatis control 


have emphasized that delay in diagnosis of a retrohepatic 
injury resulting in coagulopathy and hypothermia, and 
inexperience in shunt placement, are the most important 
factors directly related to this increased mortality rate. In an 
attempt to avoid thoracotomy, purpose-built balloon 
shunts inserted via Be saphenofemoral junction have been 
introduced recently''”. The retrohepatic veins are tampo- 
naded by the balgan while blood flow is maintained 
through the tube. 


Non shunting eee to retrobepatic VEROUS Injuries 


Pachter et al. used a rapid direct approach to retrohepatic 
venous injuries, with prolonged portal triad occlusion and a 
finger fracture technique through normal parenchyma, in 
nine patients, of whom six survived. Similar survival rates 
using this non-shunting approach have been reported by 
ade 117,120 

Although jacine is generally considered a useful 
surgical approach only for parenchymal liver injuries, Beal’ 
has recently introduced perihepatic packing as an effective 
treatment for retrohepatic venous injuries; no patient died 
from exsanguination. Based on these findings, several 
authors have suggested initial packing of retrohepatic 
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venous injuries and, if bleeding stops. conclusion of the 
operation; if packing is ineffective a vascular exclusion 


technique should be performed and repair at- 
3,14,28,7 1,85 | ! 
tempted e/m 


Liver transplantation 


Liver apie acer n E p use ed asa on resort 


Ring ge et P E mtroduced a “stag 
Pa M total OEN with construction 
of an end-to-side portacaval shunt to allow adeguate bowel 
perfusion, followed by liver transplantation when a donor 
liver is available. Liver transplantation in the trauma setti ng 
may be life-saving when all other measures fail to control 
haemorrhage but, given the logistical prob pail of lack of a 
predictable donor, transplantation remains a ra 
option. 


her himited 


aise 


remains a sadanie eneki fer ee SUTECON. ae on 
the clinical experience from large trauma has the 
evolution in management has included ear ly mo 
the liver and extended portal occlusion times Th 
operative techniques are resectional debridement. 
tomy and direct suture ligation or perihepatic packing. 
Deep liver sutures, anatomical resection, hepatic artery 
ligation and retrohepatic caval shunts have a limited, more 
defined, role for selected injuries. Finally, increasing 
emphasis has been placed on the importance of recognition 
and avoidance of prolonged shock, hypothermia, coagulo- 
pathy and acidosis to improve patient outcome. 
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Complications 


Complications following liver trauma na ve been reportes in 
up to 64 per cent of patients’? 5101 

and the extent of liver injury seem to be want 
factors predisposing to postoperative problems? 17” 
Liver-related complications appear to be less frequent in 
patients managed without operation than in those managed 
surgically’. Major complications include 
aona abscesses, perihepatic collections of bile 
(bilomas) and biliary fistulas. 
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Haemorrhage 


Rebleeding in the postoperative period is a challenging 
problem. Delayed haemorrhage is the most common 
complication of the non-operative mana cnet f Rey he 
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injuries and is the usual indication for a delayed operation”’. 
Coagulopathy, inadequate initial surgical repair and missed 
retrohepatic venous injury may result j in further haemor- 
rhage. Confirmed coagulation defects should be corrected 
as rapidly as possible with fresh frozen plasma and platelet 
transfusions. 

Some authors recommend reoperation after transfusion 
of 10 units of blood in 24h®’, but the limit of 6 units in the 
first 12h seems more reasonable*'*”. In cases with slow 
rebleeding when the limit of 6 units has not been exceeded, 
arteriography with embolization of the bleeding vessels may 
be helpful?!!’°"!°*. Failure of this technique to control 
haemorrhage is usually because of multiple bleeding vessels, 
vascular lesions distal to the area of embolization with 
rich collateral circulation, or bleeding from the portal or 


uaina 345136 
hepatic veins? ®t., 


Sepsis 


Intra-abdominal sepsis in the postoperative period occurs in 
approximately 7—12 per cent of patients 96.127 Predisposing 
factors include the presence of shock and increased 
transfusion requirements, increased severity of liver injury, 
associated injuries such as small bowel or colonic 
perforation, the use of perihepatic packs, superficial 
suturing of deep lacerations with intrahepatic haematoma 
formation, and the presence of devitalized parenchy- 
ma’84126127,137,138" Prophylactic antibiotics, such as cefur- 
oxime and metronidazole, should be administered at 
induction of anaesthesia if laparotomy is being undertaken. 
Adequate initial surgical management in an effort to reduce 
transfusion requirements, with debridement of all devita- 
lized tissue and early removal of perihepatic packs, has been 
recommended to reduce the incidence of septic complica- 
tions 1°17 9125.12 7.137 Tf sepsis occurs, early diagnosis and 
aggressive treatment with drainage of any collection and 
appropriate intravenous antibiotic administration should 
be undertaken. Percutaneous transcatheter drainage has 
revolutionized the treatment of postoperative abscesses, 
and has resulted in reduced morbidity and minimal 
mortality rates. Surgical drainage may be indicated if there 
is a liver sequestrum or if percutaeous transcatheter 
drainage fails. 


Biliary fistula 


Biliary leakage following liver trauma occurs in approxi- 
mately 2-8 per cent of cases”'*'*’, although a higher 
incidence is observed following resection for hepatic 
injuries’ ®t], Tt usually ceases spontaneously within 
2 weeks of operation! ™ Y, but prolonged drainage of up 
to 3months has been reported’. Factors associated 
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with prolonged bile drainage are the presence of distal 
obstruction, infection and the presence of foreign body 
material. If the bile leak presents as a continuous discharge 
through a drain site, maintenance of drainage is all that is 
required while awaiting spontaneous resolution in most 
cases”? Endoscopic retrograde cholangiography may 
define the site of a bile leak and temporary stent placement 
may be all that is required’. In patients who present with an 
intraperitoneal bile collection (biloma), the preferred 
method of treatment is percutaneous drainage of the bile 
collection but, if this is unsuccessful, a surgical drainage 
procedure may be undertaken. Persistent bile fistula may 
require hepatic resection or a Roux-en-Y hepatico- 


a 139,14 
jeyunostomy ave 


Other complications 


Other complications following surgery for liver trauma 
are respiratory problems (in up to 40 per cent of 
cases)’ oe wound sepsis (in up to 29 per cent of 
patients)*’, liver failure, hyperpyrexia (which occurs in up 
to 64 per cent of cases and may be due to resorption of 
devitalized parenchyma and hepatocellular regeneration 
and acalculous cholecystitis. Pancreatic, dodem! or small 
bowel fistulas may also develop’. Modern management of 
most of the complications of liver trauma requires a 
multidisciplinary approach using the combined efforts of 
experienced interventional radiologists, endoscopists and 
surgeons. Drainage of intra-abdominal abscesses or 
biliomas under ultrasonographic or CT guidance, and 
embolization of arteriovenous fistulas and bleeding vessels 
deep in the hepatic parenchyma, are widely used with 
satisfactory results, minimizing the need for a second 


PREA 
operation”! ®, 


Mortality rate 


The mortality rate from liver trauma has fallen from 66 per 
cent in World War I, to 27 per cent in World War H, to 
current levels of 10-15 per cent?” bH 145-149" Better 
knowledge of liver pathophysiology and anatomy, and 
enhanced resuscitation, anaesthesia and intensive care, have 
contributed to this improvement. The mechanism of injury 
has an important bearing on mortality rate with blunt 
trauma carrying a higher mortality rate (10-30 per 
ce nt)" 148,150.191 than penetrating liver trauma (0-10 per 
cent)? 35.143,152 

While most eee deaths in patients with liver trauma 
seem to be due to uncontrolled haemorrhage and associated 
injuries, most late deaths result from head injuries and sepsis 
with multiple organ failure’*!?”'**. Other variables that 
may affect mortality rate are shock on admission, age above 
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50 years, time elapsed between accident and resuscitation, 
experience of the anaesthetist and surgeon, and the 
magnitude of surgical repair’*!?®151154. Since haemor- 
thage and sepsis are the most common causes of liver- 
related deaths in patients with hepatic injuries, aggressive 
resuscitation with prompt and expeditious haemostasis and 
early control of infection is paramount. 


Conclusion 


Optimum results for patients with severe liver trauma are 
obtained with a specialist team which includes an experi- 
enced liver surgeon, an anaesthetist used to dealing with the 
coagulopathy of liver disease, and an interventional 
hepatobiliary radiologist and endoscopist with expertise 
in managing potential postoperative complications. In 
addition, access to specialized equipment, such as rapid 
infusers, cell savers and venovenous bypass, may be required 
to deal with massive blood loss. Appropriate intensive care 
facilities are essential. Therefore, the advice for most 
general surgeons encountering severe liver injuries must 
be to consider placing perihepatic packs to control 
haemorrhage and to transfer the patient to a regional 
hepatobiliary centre for definitive management. The 
preferred operative treatment options of the authors involve 
the use of hepatotomy with direct suture ligation or 
resectional debridement. 
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For this quarter’s digest, Professor Christian Herfarth and Dr Thomas Lehnert have selected the best from the October 
to December 1998 issues of Der Chirurg. A digest for the BJS for the same period, written by Mr Colin Johnson, appears 


In the German journal. 


Introduction 


The leading articles this quarter focus on telemedicine and 
ulcerative colitis in particular. Telecommunication in 
trauma surgery’, teleconsultation’, teleconference and tele- 
surgery” are all reviewed in depth. 

Late functional results following ileoanal pouch recon- 
struction in patients with ulcerative colitis are reviewed by 
Schumpelick and associates”. Herfarth et al.” review the risk 
of large bowel malignancy in ulcerative colitis, and the 
association with sclerosing cholangitis is reviewed by 
Heuschen et 4l.. Buhr and Kroesen’ take a critical look at 
typical complications associated with total proctocolect- 
omy. Finally, Heuschen and colleagues” review quality of 
life issues after proctocolectomy for ulcerative colitis, which 
they also address in an original contribution’. 


Restorative proctocolectomy 


Restorative proctocolectomy is widely accepted as the 
procedure of choice if systemic large bowel disease requires 
definitive treatment, because sphincter preservation avoids 
the creation of a permanent ileostomy. This option for 
treatment has made surgical therapy much more acceptable, 
particularly to young patients with chronic ulcerative colitis 
or familial polyposis of the large bowel, as they expect 
effective treatment of the underlying disease with minimal 
compromise to bowel function and quality oflife. Heuschen 
et al? studied postoperative morbidity, functional para- 
meters and quality of life in 453 patients who were treated by 
total proctocolectomy and ileoanal pouch reconstruction at 
the Department of Surgery, University of Heidelberg, 
between 1982 and 1995. Ulcerative colitis was diagnosed in 
332 patients and 121 had famulial polyposis. Postoperative 
quality of life was studied during long-term follow-up 
(median follow-up 43-2 months) using the gastrointestinal 
quality-of-life index, a modified functional score according 
to Oresland and a modified Mayo Clinic activity index. The 
latter two were thought to mirror quality of life. One year 
after operation the findings in 243 patients, who had 
undergone J pouch reconstruction and in whom the 
ileostomy had been closed, revealed that neither underlying 
disease (ulcerative colitis, 185; familial polyposis, 58) was 
related to quality of life. Postoperative complications, if 
treated successfully, were also without effect on long-term 
quality of life. In contrast, patient age (P<0-01) and 
unsuccessful treatment of complications (P < 0-0001) influ- 
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enced quality of life significantly. The authors also observed 
a significant correlation between the functional results and 
quality of life. They emphasize that for patients with 
ulcerative colitis and familial polyposis treated by procto- 
colectomy with ileoanal pouch reconstruction a quality of 
life comparable to that of healthy individuals can be 
achieved only if postoperative complications are avoided 
or treated successfully. 

For individual patients the effect of surgical treatment on 
quality of life 1s important not only in comparison with that 
enjoyed by a healthy person, but even more so in relation to 
their quality of life before operation. Obviously this starting 
point is quite different for patients with familial polyposis 
and for those with ulcerative colitis. The former are mostly 
free from symptoms, whereas the latter have experienced 
years of illness before the same operation is performed in 
both. Heuschen and associates’? made a prospective 
comparison of quality of life before and after treatment in 
seven patients with familial polyposis and in 27 with 
ulcerative colitis selected from 602 patients treated by total 
proctocolectomy and ileoanal pouch reconstruction be- 
tween 1992 and 1997 at the Department of Surgery, 
University of Heidelberg. Assessment of functional para- 
meters, activity index and quality of life were studied before 
restorative proctocolectomy, before ileostomy closure and 
1 year after ileostomy closure. This study confirmed poor 
preoperative quality of life in patients with ulcerative colitis; 
for these patients proctocolectomy was decisive in improv- 
ing quality of life. eostomy closure did not result in 
significant further improvement. The authors observe that 
quality of life and activity profiles comparable to those of 
normal individuals were achieved in 19 patients with 
ulcerative colitis treated by proctocolectomy and with an 
uncomplicated postoperative course. If complications 
developed, the quality-of-life scores and activity index 
hardly differed from preoperative values. In contrast to 
ulcerative colitis, patients with familial polyposis enjoyed 
quality of life, activity and function similar to those of 
healthy individuals before operation. Proctocolectomy led 
to a significant reduction in quality of life and this was 
regained only partially by ileostomy closure. 


Thymectomy for myasthenia gravis 


Myasthenia gravis, with an incidence of one in 75 000, is 
among the few systemic diseases of presumed autoimmune 
origin that lend themselves occasionally to surgical treat- 
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ment. Schulze and colleagues’! from Bochum reviewed 
their experience of the past 5 years. A total of 11 patients 
with a diagnosis of symptomatic myasthenia gravis were 
operated on according to the referring physician’s concept 
of early operation within 1 year of diagnosis. Median time 
from first symptoms to diagnosis was 4 months and that 
from first symptoms to operation was 8months. One 
further patient underwent thymectomy for an upper 
mediastinal mass (suspected thymoma). All patients had 
extended thymectomy including removal of all fat and 
connective tissue in the anterior mediastinum extending 
upward to the lower thyroid margin. Median operating time 
was 102 min. Four patients were referred immediately to the 
normal ward after operation, seven were monitored for 
I day and another for 2 days in the intensive care unit. No 
perioperative mortality or long-term morbidity was re- 
corded. Follow-up was available for 11 patients and one 
patient died from myocarditis shortly before a scheduled 
follow-up appointment. Autopsy excluded residues of 
thymic tissue in the anterior mediastinum. Median time to 
follow-up was 28 months. No patient was completely off 
medical treatment, but four were totally asymptomatic and 
a further four were considerably improved with reduced 
medication. No change was noted in two patients. The 
authors conclude that thymectomy is beneficial even in 
older patients and in those with purely ocular symptoms. 


Pieural empyema 


The incidence of pleural empyema has decreased over time, 
but this condition still remains a problem, and major 
surgical procedures may be required until cure is achieved. 
In a retrospective analysis Löhe and colleagues’ identified 
104 patients with complicated pleural empyema treated 
between 1991 and 1997 at the Department of Surgery, 
University of Munich. The mean(s.d.) age of the 76 men and 
28 women was 54(17) (range 17-82) years. Pleural empyema 
was most frequently the result of pneumonia (41 per cent) or 
surgical manipulation (31 per cent). Perforation of the 
oesophagus accounted for 12 per cent of cases, adult 
respiratory distress syndrome (ARDS) for 9 per cent and 
haematogenous infection for 8 per cent. A conservative 
approach with chest tube drainage and antibiotic therapy 
alone was sufficient in 20 patients, whereas 84 patients 
required surgical procedures. Multiple operations were 
performed in 17 patients. Overall the mortality rate was 19 
per cent. Mortality was highest in nine patients with ARDS 
(four of whom died) and in 25 patients after lung resection 
(eight of whom died); ıt was lowest after oesophageal 
perforation (one patient died) and pneumonia (four died). In 
a review of therapeutic options the authors conclude that 
early (within the first week) operative treatment is 
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warranted for postsurgical empyema and an attempt at 
conservative therapy should be reserved for empyema 
associated with haematogenous infection or pneumonia. 


Preoperative needle biopsy for sarcoma 


Malignant soft tissue tumours often require extensive 
surgical procedures and may result in impaired limb 
function and surface mutilation, whereas benign tumours 
require procedures with lesser loss of function and tissue. 
Preoperative diagnosis is therefore fundamental to the 
development of optimal treatment in patients with soft 
tissue tumours. For larger deep-seated tumours, the 
concept of incisional biopsy (i.e. surgical removal of a 
comparatively large, at least 1 X 1 X 1cm, block of vital 
tumour tissue) is currently accepted by many surgeons 
treating patients with soft tissue tumours. In recent years, 
however, needle biopsy specimens have also yielded reliable 
results in the hands of experienced pathologists, provided 
viable tumour tissue is biopsied rather than necrotic areas. 
The latter discrimination may be crucial for percutaneous 
needle biopsy. Schulte and co-workers!? from Ulm 
employed colour-coded duplex ultrasonography for this 
purpose. The slow-flow mode was used to distinguish viable 
and necrotic tumour regions. The length of biopsy was 
between 2 and 4cm and the needle diameter was 1.4mm 
(0-8mm for vascularized lesions). Between two and four 
samples were removed from the tumour through the same 
needle canal. For 115 malignant mesenchymal tumours 
(soft tissue and bone) studied by needle biopsy, the 
sensitivity was 96 per cent, specificity 100 per cent, accuracy 
97 per cent, and positive and negative predictive values were 
100 and 92 per cent respectively. The authors conclude that 
in their hands the results of needle biopsy were comparable 
to those of open biopsy and they recommend that incisional 
biopsy should be replaced by needle biopsy. 


Ch. Herfarth 

Editor 

Th. Lehnert 
Assistant to the Editor 
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intrapulmonary shunting in biliary atresia before and after 
living-related liver transplantation 
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Background: Intrapulmonary shunting (IPS) is frequently observed and causes hypoxaemia in liver 
cirrhosis. This study investigated the prevalence, predictors of reversibility and the effect of living- 
related liver transplantation (LRLT) on IPS using contrast echocardiography in patients with end-stage 
biliary atresia. 

Methods: Fifty consecutive patients with biliary atresia were examined for IPS using contrast 
echocardiography before and after LRLT until IPS disappeared. The severity of IPS was classified into 
five grades according to the extent of contrast in the left ventricle (0, none; 1, trivial; 2, apparent; 3, 
complete but less than in right ventricle; 4, as dense as in right ventricle). 

Results: Thirty-two patients (grade 1, # = 15; grade 2, n=7; grade 3, n = 4; grade 4, n = 6) had IPS before 
LRLT. Forty-four patients have survived for 9-26 months after LRLT. Among patients with grade 3 or 
4 IPS (=8), there was a significant correlation between age at LRLT and the duration of IPS 
persistence after LRLT (P = 0-044). 

Conclusion: IPS takes longer to disappear in older children than in younger ones, but always disappears 


eventually. LRLT is an effective treatment for biliary atresia with IPS. 


Presented to the 31st annual meeting of the Pacific Association of Pediatric Surgeons, Maui, Hawaii, June 1998 


Paper accepted 26 April 1999 


Introduction 


Intrapulmonary shunting (IPS) which is caused by pulmon- 
ary vascular dilatation is frequently observed and causes 
hypoxaemia in liver cirrhosis including biliary atresia. 

While severe hypoxia due to IPS was once considered an 
absolute contraindication to liver transplantation‘, it has 
been reported recently that several patients survived with 
resolution of hypoxaemia after liver transplantation’, 
However, the underlying cause and natural history of IPS 
remain unclear. 

Contrast echocardiography provides a sensitive and 
reliable method for detecting IPS**""!, The prevalence of 
IPS, predictors of reversibility and the effect of living- 
related liver transplantation (LRLT) on IPS in children 
with end-stage biliary atresia were studied prospectively 
using contrast echocardiography. 
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Patients and methods 


The subjects were 50 consecutive patients (17 boys and 33 
girls) with biliary atresia aged from 6 months to 19 (mean 
5-9) years who underwent LRLT between July 1996 and 
December 1997. All the patients had undergone Kasai 
procedures, but deteriorated to end-stage cirrhosis. None 
of these patients had intracardiac shunt, situs abnormalities 
or splenic malformations. Six of the 50 patients died within 
2 months after LRLT. Five of six died from sepsis and one 
patient died from graft versus host disease. Fully informed 
consent was obtained from all the children’s parents. All 
treatments and the study protocol were approved by the 
ethics committee of Kyoto University. The evaluation of 
IPS was based on physical examination and contrast 
echocardiography. 
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Contrast echocardiography 


To visualize IPS, two-dimensional transthoracic contrast 
echocardiography (Sonos 500; Hewlett Packard, Andover, 
Massachusetts, USA) was performed in all patients before 
LRLT. Patients with IPS underwent contrast echocardio- 
graphy 1 week after LRLT and again each month until IPS 
disappeared. Contrast was produced by agitating saline 
(3 ml saline and 0-06 ml air in patients weighing less than 
20 kg, 5 ml saline and 0-1 ml air in patients weighing 20 kg or 
more) in two 5-ml syringes connected through a three-way 
stopcock. The contrast medium was administered as rapidly 
as possible with forceful manual injection, followed by 
flushing with 5-10 ml isotonic saline through a peripheral 
intravenous catheter in the upper limb. The progress of the 
contrast was observed using an apical four-chamber view. 
The appearance of contrast in the left ventricle three cardiac 
cycles after visualization of the right side of the heart was 
taken as evidence of IPS®. The severity of IPS was classified 
into five grades according to the extent of contrast in the left 
ventricle: grade 0, none; grade 1, trivial; grade 2, apparent; 
grade 3, complete but less than right ventricle; grade 4, as 
dense as in right ventricle. Examples are shown in Fig. 1. A 
negative test result was defined as no contrast detected in 
left heart chambers after three injections. Echocardio- 
graphic data were recorded on videotape and interpreted by 
two echocardiologists blinded to the clinical state of the 
patients. Technetium-99m-radiolabelled macroaggregated 
albumin (MAA) scintigraphy was performed only in patients 
with grade 3 or 4 IPS’’. In patients who left this hospital, 
IPS was followed monthly by transcutaneous pulse oxime- 
try until systemic arterial oxygen saturation (SaO2) data 
returned to above 97 per cent in room air. 

The results of liver function tests (serum total bilirubin, 
aspartate aminotransferase, alanine aminotransferase, albu- 
min and y-glutamyl transpeptidase levels) 6 months after 
LRLT were evaluated. 


Statistical analysis 


Values were expressed as mean(s.d.). The relationship 
between variables was evaluated by linear regression 
analysis. Differences among groups were evaluated by 
one-way analysis of variance (ANOVA) with subsequent 
Scheffe’s post boc test. x’ test was used to evaluate sex 
differences. The level of significance was established as 
P<0-05. 


Results 


Forty-four patients (88 per cent) have survived with almost 
normal pulmonary and hepatic function 9-26 months after 
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LRLT. Five patients died from sepsis and one patient died 
from graft versus host disease. 

The mean(s.d.) levels of serum total bilirubin, aspartate 
aminotransferase, alanine aminotransferase, albumin and y- 
glutamyl transpeptidase 6 months after LRLT were 0-9(1-4) 
mg/dl, 56-0(33-3) units/l, 57-4(46-7) units/l, 4-1(0-6) g/dl 
and 84-4(74-0) units/] respectively. 

Twenty-four of the 44 patients underwent biopsy of the 
liver between 5days and 7months after LRLT. The 
histological findings were acute cellular rejection in 21 
patients, hepatitis in two and cholangitis in one. 

Complications in 44 patients after LRLT were bile 
leakage in six patients, stenosis of a bile duct in five, intra- 
abdominal haemorrhage in two, intestinal perforation in 
two, herpes virus infection in two and subphrenic abscess in 
one. 

Colour Doppler ultrasonography had shown a good flow 
(more than 10 ml per kg per min) in the portal vein in 43 of 
44 patients. One patient, however, showed a decreased flow 
in to-and-fro manner just after LRLT and persisting for up 
to 1 month. 

Thirty-two patients (11 boys; 21 girls; grade 1, n= 15; 
grade 2, n=7; grade 3, n=4; grade 4, n=6) had positive 
contrast echocardiograms before LRLT (Fig. 2). There was 
no correlation between the existence of IPS and sex (x’ test). 
Median (range) partial arterial oxygen pressure (PaOz) 
values were 100-1 (78-0-119-5) mmHg for grade 0 (x = 14), 
101-8 (73-0-118-8) mmHg for grade 1 (n=8), 93-8 (85-0- 
126-8) mmHg for grade 2 (n=4); 58-6 (51-9-60-1) mmHg 
for grade 3 (n=3) and 54-0 (33-3-62.2) mmHg for grade 4 
(n=6). There was no significant difference between PaOz 
values in patients with grade 0, grade 1 and grade 2 IPS or 
between those in patients with grade 3 and 4 IPS (ANOVA). 
PaO, values in patients with grade 3 or 4 IPS were 
significantly lower than those of patients with grade 0 [PS 
(both P<0-0001). The shunt ratio of grade 3 and 4 IPS 
calculated by MAA scintigraphy ranged from 28 to 59 (mean 
40) per cent (7 = 10). 

None of the patients with grade 0, 1 or 2 IPS showed 
features of hypoxia. All patients with grade 3 or 4 IPS were 
extubated by the third day after operation and none was 
reintubated because of hypoxaemua or pulmonary compli- 
cations. 

Although serum total bilirubin values 6 months after 
LRLT in patients with grade 4 IPS were significantly higher 
than those in patients with grade 0 IPS (P=0-008), there 
were no significant differences in other liver function test 
results among the five IPS groups (ANOVA). 

Eight of ten patients with grade 3 or 4 IPS survived. ABO 
incompatibility of donor and recipient might have affected 
the outcome in the two patients who died. Among the eight 
survivors, IPS disappeared or SaOz normalized 1—64 (mean 
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Fig. 1 Contrast echocardiography of patients with a grade 1, b grade 2, c grade 3 and d grede 4 intrapulmonary shun 
atrium; RV, right ventricle; LA, left atrium; LV, left ventricle 


22-6) weeks after LRLT. There was a significant correlation no significant correlation between the shun 
between the age at LRLT and the duration of IPS by MAA scintigraphy before LRLT and th 
persistence after LRLT (P=0-044) (Fig. 3), but there was persistence after LRLT (7 =8, 7=0-571, P 
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The transplanted grafts in the eight patients were left lobe 
in four and lateral segment in four. The mean(s.d.) duration 
of IPS persistence after LRLT was 34-3(20-0) weeks in 
patients with a left lobe graft and 1 1-0(10.9) weeks in those 
with a lateral segment graft; there was no significant 
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Fig.2 Relationship between age at living-related liver 
transplantation (LRLT) and intrapulmonary shunting (IPS) 
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Fig.3 Correlation between age at living-related liver 
transplantation (LRLT) and duration of persistence of 
intrapulmonary shunting (IPS) after LRLT. r= 0.718, P= 0-044 
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difference between the types of graft in the duration of 
persistence of IPS after LRLT (P=0-087, ANOVA). 
Donor: recipient weight ratio ranged from 0-61 to 4-02 
(mean 1-51) and did not correlate significantly with the 
duration of IPS persistence after LRLT (7=8, r=0-586, 
P=0-127). 


Discussion 


Previous studies have found the prevalence of positive 
transthoracic contrast echocardiographic results to range 
from 13 to 47 per cent in adult patients with end-stage 
hepatic disease’ 910 Th this study the incidence of IPS in 
children with biliary atresia was 32 of 50. This rate is high 
relative to that in previous investigations. This may be 
partially explained by the fact that the present study 
population included many infants and young children 
who were relatively well visualized with transthoracic 
echocardiography, and that some of these patients were 
referred to this hospital because of hypoxaemia. 

It is important to determine whether hypoxaemia is 
present and what causes it, since hypoxaemia may cause a 
high incidence of surgical complications and infection!’. 
The authors consider that transcutaneous pulse oximetry is 
more appropriate than arterial blood gas analysis for 
screening hypoxaemia in infants, because it Is difficult to 
obtain accurate arterial blood gas analysis data at rest. 
Periodic observation of SaO data is also considered 
necessary in patients with biliary atresia, because it is 
difficult to detect cyanosis in icteric infants and it is unclear 
when IPS appears and progresses in severity. All patients 
who are suspected of cyanosis should undergo contrast 
echocardiography to distinguish grade 3 or 4 IPS from 
other pulmonary factors that decrease SaQ3. 

In addition to its usefulness for screening, contrast: 
echocardiography is a convenient and useful method of 
following IPS after LRLT, in infants especially, because it is 
difficult to perform MAA scintigraphy soon after LRLT 
and transcutaneous pulse oximetry data could be influenced 
by oxygen supply or the patient’s pulmonary status. In 
addition, substituting contrast echocardiography for MAA 
scintigraphy could reduce radiation exposure to a certain 
extent. 

Berthelot eta/.'* described four patients with cirrhosis 
who had numerous thin-walled vessels in the alveolar walls 
accompanied by net-like remodelling of the pleural vessels. 
The present observation that [PS in younger children 
disappeared soon after LRLT suggests that the IPS was 
less commonly accompanied by such remodelling. As the 
duration of persistence of IPS in older children was 
generally longer than that in infants, it is speculated that 
such vascular remodelling was further developed in older 
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children and made IPS more difficult to reverse after 
LRLT. In a 14-year-old patient with grade 3 IPS who died, 
histological examination of the lung showed numerous 
thin-walled vessels in the alveolar walls and many tortuous 
pulmonary arterioles which implied remodelling. 

Serum total bilirubin values in patients with grade 4 IPS 
were significantly higher than those in patients with grade 0 
IPS 6 months after LRLT. This observation suggests that 
prolonged hypoxaemia hinders the recovery of liver 
function, because it took at least 14 weeks after LRLT for 
grade 4 IPS to resolve in every case. 

In conclusion, the development of IPS should be detected 
early by careful and periodic observation with transcuta- 
neous pulse oximetry and contrast echocardiography, 
which will lead to early resolution of IPS after LRLT. IPS 
takes longer to disappear in older children than in infants, 
but it always disappears eventually. LRLT is an effective 
treatment for biliary atresia with IPS. 
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Intragraft expression of transforming growth factor B1 gene in 
isolated glomeruli from human renal transplants 
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Background: Experimental evidence suggests that transforming growth factor (TGF) BI is a fibrogenic 
cytokine. The histopathological changes of chronic renal allograft nephropathy are dominated by 
fibrotic changes and TGF-B may have an important aetiological role. This study investigated the 
relationship between intragraft TGF-$ gene expression and extracellular matrix protein deposition in 
human renal allografts. 

Methods: Sixteen cadaveric renal transplant recipients immunosuppressed with cyclosporin and 
steroids were studied. Individual glomeruli were isolated from protocol needle-core biopsies and, 
following messenger RNA extraction, intragraft gene expression was studied by reverse transcriptase- 
polymerase chain reaction. Collagen II deposition in these renal transplant biopsies was examined by 
immunohistochemistry and quantified by computerized histomorphometry. 

Results: There was a positive correlation between renal cortical collagen IN immunostaining and the 
levels of glomerular complementary DNA for TGF-B1. 

Conclusion: TGF-81 is a profibrotic influence in human renal transplants. The methods described 


should prove of benefit in investigating the mechanisms of chronic renal allograft damage. 
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introduction 


Chronic renal transplant rejection is one of the most 
important causes of late allograft loss after renal transplan- 
tation”. Although the pathophysiology of this process is 
complex and not completely understood, it is thought that 
early endothelial damage as a result of immune and 
ischaemic insults initiates a cascade of cytokine and growth 
factor production that eventually leads to graft fibrosis’. 
The histopathology of chronic rejection is dominated by 
neointimal hyperplasia, interstitial fibrosis and glomerulo- 
sclerosis’; the pathological process which links all of these 
features is an excess accumulation of extracellular matrix 
proteins” ^. 

The control of extracellular matrix turnover is multi- 
factorial but one cytokine which seems to have a crucial 
fibrogenic role is transforming growth factor (TGF) P1. 
Following the intravenous injection of TGF-B into rodents 
there is marked renal and hepatic fibrosis’. Transfection of 
the TGF-B1 gene into rat kidneys directly induces 
glomerulosclerosis” and other evidence suggests a role for 
TGF-f in both glomerular and interstitial matrix accumu- 
lation’ |). 


1144 British Journal of Surgery 1999, 86, 1144-1148 


British Journal of Surgery 1999, 86, 1144-1148 


Human studies have previously shown a positive correla- 
tion between TGF-ß protein levels and the amount of 
mesangial matrix in patients with immunoglobulin A 
nephropathy!’ and diabetic nephropathy’ *. The aim of this 
study was to determine the relationship between intragraft 
TGE-B gene expression and extracellular matrix deposition 
in human renal allografts. 


Patients and metheds 


Patients 


A consecutive series of 16 patients with cadaveric renal 
allografts were studied. Patients were immunosuppressed 
with either Neoral (Sandoz Pharmaceuticals, Frimley, UK) 
cyclosporin (initial dose 15 mg per kg per day reducing by 
2 mg per kg per week to a baseline dose of 5 mg per kg per 
day) or tacrolimus 0-2 mg per kg per day. Prednisolone was 
administered at a dose of 20 mg/day for 3 months and then 
reduced stepwise to a baseline dose of 10 mg on alternate 
days by 6 months after transplantation. 

Needle-core transplant biopsies were performed under 
ultrasonographic guidance using a spring-loaded biopsy 
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device**, All the biopsy material used in this study was taken 
between 3 and 24 months after transplantation at times of 
stable renal function. Individual glomeruli were plucked 
from the surface of fresh biopsy cores using ultrafine forceps 
under a stereoscopic microscope. Two glomeruli were 
usually taken from each biopsy core but individual 
glomeruli were analysed separately. Levels of gene expres- 
sion in particular biopsies are presented as mean values 
derived from the data for isolated glomeruli. The remaining 
biopsy core was processed for routine histological examina- 
tion and for immunohistochemistry. 


Messenger RNA extraction and quantification!*1® 


Messenger RNA (mRNA) was extracted by immediately 
immersing individual glomeruli into a lysis buffer (Tris— 
HCI, pH8, 100 mmol/l; lithium chloride 500 mmol/l; 
ethylenediamine tetra-acetic acid, pH 8, 10 mmol/l; 1 per 
cent lithium dodecyl sulphate; dithiothreitol 5 mmol/l; 
Dynal, Bromborough, UK) and incubating with proteinase 
K 50 ug/ml (Boehringer Mannheim, Mannheim, Germany) 


for 1h at 37°C. The total mRNA extracted was purified ` 


using oligo-dT-linked Dynabeads (Dynal). These para- 
magnetic beads are synthesized with polythymine tails 
which anneal with the polyadenine tails present in all 
mRNA species. The glomerular mRNA is then purified by 
simply applying a magnet to the side of the tube and 
pipetting off the supernatant. Complementary DNA 
(cDNA) strands were synthesized for every mRNA mole- 
cule by reverse transcription (RT). This produced a stable 
Dynabead-linked cDNA library for each glomerulus under 
study. Specific cDNA molecules were amplified by poly- 
merase chain reacuon (PCR) and quantified using an 
enzme-linked immunosorbent assay (ELISA) (Covalink 
plates; Life Technologies, Paisley, UK). By using biotiny- 
lated PCR primers, each forward cDNA strand was 
biotinylated and captured on a biotinylated ELISA plate 
coated with avidin. After removal of the reverse strand, 
cDNA species of interest were identified by hybridization 
with a specific hapten-linked probe. The addition of an 
antihapten antibody that had been conjugated with alkaline 
phosphatase catalysed a colorimetric reaction in the fluid 
phase that was proportional to the amount of RT-PCR 
product in the ELISA well. 

Competitive RT-PCR for glyceraldehyde phosphate 
dehydrogenase (GAPDH) was also used. This is an enzyme 
of the glycolytic pathway which is expressed constitutively 
in all cells. The amount of GAPDH transcript therefore 
correlates with the total amount of mRNA in the 
glomerulus and can be used to correct for differences in 
the cellularity of individual glomeruli, as well as differences 
in the efficiency of separate RT-PCR runs. A competitor 
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cDNA template for GAPDH was constructed!® and co- 
amplified with the unknown amount of natrve GAPDH. 
The competitor molecule competes with the wild type 
cDNA in the PCR depending upon the amount of added 
competitor. Previous investigation has demonstrated a 
linear relationship between the ratio of competitor to native 
signal and the amount of competitor added for levels 
between 5 and 90 femtomoles’®. This allows the amount of 
native GAPDH in each sample to be calculated. 

The expression of each gene of interest was calculated as a 
ratio between the amount of amplified cDNA for that gene 
and the amount of native GAPDH. The genes examined in 
this study were: collagen III, collagen IV o2 chain, matrix 
metalloproteinase (MMP) 2, tissue inhibitors of metallo- 
proteinases (TIMPs) 1 and 2, tenascin and TGF-B1. 


Immunohistochemistry’’ 


Paraffin wax sections (3 um) cut from renal transplant 
biopsies were dewaxed and treated with 6 per cent hydrogen 
peroxide to block endogenous peroxidase. Sections were 
exposed to 0-1 per cent trypsin (Difco, Cowley, UK) in 0-12 
per cent calcium chloride, pH 7-8, for 25 min at 37°C. A 
standard indirect immunoperomdase method was used with 
a primary antibody to type III collagen (Europath, Bude, 
UK) applied overnight at 4°C. A counterstain was omitted 
in order to facilitate subsequent image analysis. 


I lv; 
Sections were viewed on a Zeiss photomicroscope III 
(Oberkochen, Germany) with a video camera attachment. 
The camera was linked to the in-built framegrabber board 
of an Apple Macintosh microcomputer (Cupertino, Cali- 
fornia, USA), and the histological images were imported 
directly to the freeware image analysis programme NIH- 
Image (US National Institutes of Health; www.rsb.info. 
nih.gov/nih-1mage/). Sequential greyscale images of renal 
cortex were captured using the X 10 objective, moving 
along the central line of each biopsy specimen from one end 
of the available cortex to the other, without overlapping. To 
calculate the area fraction of collagen II immunostaining, a 
threshold was applied to each image at a constant level 
which distinguished between the stained component 
(rendered black) and the unstained background (rendered 
white). The proportion of black to white pixels in the mage 
was then calculated as a percentage. This represents the 
percentage volume fraction of the tissue which is occupied 
by the stained element’®. A set of macros was written to 
automate this process, such that sequential fields could be 
measured with just two keystrokes per field. All measure- 
ments were performed by the same investigator (G.B.) who 
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was blinded to the graft outcome data. The method has been 
validated previously using a larger sample of renal allograft 
biopsy material’. 


Statistical analysis 


The levels of expression of different genes measured by RT- 
PCR were correlated with each other and with the level of 
collagen II immunostaining. Spearman’s rank correlation 
coefficients and their associated P values were calculated 
using Instat 1.12 (Graph-Pad Software, San Diego, 
California, USA). P< 0-05 was considered significant. 


Results 


The relationships between different cDNA species from 
isolated glomeruli are shown in Table 1. TGF-B1 expression 
was detected in all the glomeruli studied and statistically 
significant positive correlations were found between the 
cDNA levels for TGF-B1 and cDNA levels for MMP-2 
(rs = 0-878), TIMP-1 (7, = 0-652), TIMP-2 (rs =0-705) and 


Table1 Correlation between level of complementary DNA for 
transforming growth factor B1 and other complementary DNA 
species in isolated transplant glomeruli (# = 20) 






cDNA, Complementary DNA; TGF, transforming growth factor; MMP, 
matrix metalloproteinase; TIMP, tissue inhibitor of metalloproteimase, 
n.s., not significant 


Table2 Correlations between level of collagen HI immuno- 
stained protein and complementary DNA species in isolated 
transplant glomeruli (7 = 20) 


cDNA, Complementary DNA; MMP, matrix metalloproteinase; TIMP, 
tissue inhibitor of metalloproteinase; TGF, transforming growth factor; 


n.s., not significant 
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tenascin (rs = 0-893). No significant relationship was found 
between glomerular TGF-B1 cDNA and glomerular 
collagen III or IV cDNAs. Table 2 shows the correlations 
between the level of collagen IH protein measured by image 
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Fig. 1 Relationship between collagen I protein level and 
glomerular collagen HI complementary DNA (cDNA) in human 
renal allografts. 7, = 0-626, P< 0-02 
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Fig. 2 Relationship between collagen II protein level and 
glomerular complementary DNA (cDNA) for transforming 
growth factor (TGF) 61 in human renal allografts. r, = 0-704, 
P<0.01 


© 1999 Blackwell Science Ltd 


M. L. Nicholson, G. R. Bicknell, G. Barker et al, © Transforming growth factor 81 expression In renal transplants 1147 


analysis of immunostained sections and the various 
glomerular cDNAs measured by RT-PCR-ELISA. There 
was a reasonably strong positive correlation between the 
level of collagen II protein expression in the renal cortex as 
a whole (glomeruli and tubulo—interstitium) and collagen 
MI cDNA levels in the glomeruli (Fig. 1). In addition, strong 
positive correlations were found between collagen II 
protein deposition in the renal cortex and glomerular 
TGF-B1 cDNA (Fig. 2) as well as between collagen I 
protein levels and glomerular TIMP-2 cDNA. 


This preliminary study is the first demonstration of the 
relationship between the expression of mRNA encoding 
T'GF-B1 in isolated glomeruli taken from human renal 
transplant biopsies and the degree of interstitial fibrosis in 
the same tissue. It has already been reported that normal 
glomeruli express detectable but low levels of TGF-B!? but 
the data presented here suggest that glomerular TGF-ß1 is 
a profibrotic influence in human renal transplants. This 
supports the findings of Sharma eta/.*° who showed that 
intragraft expression of mRNA for TGF-B1 was signifi- 
cantly correlated with interstitial fibrosis and chronic 
allograft nephropathy. Their study recorded TGF-B1 
expression and allograft fibrosis as either present or absent 
and correlated these features using simple contingency 
tables rather than the quantitative methods used here. 
Moreover, Sharma et al.’ extracted total mRNA from renal 
transplant biopsies which were performed for allograft 
dysfunction rather than the protocol biopsies which were 
used in the present work. In view of these considerations the 
present study provides a unique insight into the role of 
TGF-B in the development of chronic allograft rejection. 

Glomerular haemodynamic factors are known to be 
important determinants of progressive renal disease in 
native and transplanted kidneys*'?*. Nephron loss as a 
result of ischaemia and acute rejection results in adaptive 
changes in the surviving nephrons, causing glomerular 
injury and ultimately glomerulosclerosis; this was the 
reason for examining gene expression in individual glomer- 
uli. None the less, fibrosis in the renal interstitium 
correlates best with renal function?*?* and this was the 
justification for measuring interstitial fibrosis by immuno- 
histochemistry. 

The process of extracellular matrix remodelling is of 
considerable complexity, being determined by a balance 
between the rate of matrix synthesis and the rate of its 
degradation’. Extracellular matrix is remodelled continu- 
ously and its degradation is controlled by proteolytic 
MMPs; these in turn are regulated by their own tissue 
inhibitors (TIMPs). That cDNA for TGF-B was correlated 
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with cDNA for MMP-2 and the TIMPs is of interest, but to 
fully understand the role of TGF-B, the balance of these 
opposing forces must be determined. 

Although RT-PCR 1s the best available method for 
studying the rate of synthesis of extracellular matrix 
components, the assumption usually made is that the 
changes described are carried through to the protein level. 
In this study the findings at the gene expression level have 
been correlated with protein deposition measured by 
quantitative immunohistochemistry. The positive correla- 
tion between the level of TGF- transcripts and collagen III 
immunostaining suggests that TGF-B is a fibrogenic 
influence but does not explain its mechanism of action. 
TGF- may act by increasing the synthesis of matrix 
proteins such as the collagens or alternatively it may inhibit 
the removal of the same proteins; this latter action could 
either be direct, by inhibiting the expression of MMPs, or 
indirect, by increasing the production of TIMPs. The 
positive correlation between cDNA levels for both TIMPs 
and the amount of immunostained collagen II protein 
suggests that inhibition of collagen degradation is the more 
important. This is, however, only one possible hypothesis. 
Another explanation is that there may be asynchronous 
changes in TGF-B transcript expression and collagen gene 
transcript expression. 

Tenascin is a glycoprotein which appears to be produced 
when matrix remodelling is active and may reflect new 
fibrosis rather than old scarring’’. Although the expression 
of TGF-B and tenascin were positively correlated, a strong 
relationship between tenascin mRNA and collagen DI 
protein levels could not be demonstrated. 

This study involved only a relatively small number of 
renal transplant recipients and the findings should be 
regarded as preliminary. The patients were 1mmunosup- 
pressed with two different primary drug regimens (cyclos- 
porin or tacrolimus) and the effects of these and other 
influences such as donor factors will only be determined by 
further study. None the less, the RT-PCR and immuno- 
histochemical techniques described should prove to be 
useful tools in the investigation of chronic renal allograft 
damage and may provide sensitive measures of the efficacy 
of different treatment strategies. 
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Background: Measurement of foot venous pressure (FVP) is useful for evaluating chronic venous 
insufficiency (CVI) functionally, because CVI always causes venous hypertension. In the present study, 
the various FVP parameters were analysed according to the new classification of venous disorders based 
on clinical, aetiological, anatomical and pathophysiological data (the CEAP classification). 

Methods: During the past 7 years, a total of 257 legs in 196 consecutive patients with CVI have been 
studied. The following FVP parameters were assessed: the percentage decrease in pressure from rest 
with manual calf compression, the rate of increase of pressure during 4s after compression (4SR) and 
the time to 50 per cent recovery of pressure (RT so) after release of compression. 

Results: The incidence of skin changes due to venous stasis increased as the percentage pressure drop 
and RT 50 fell. In addition, a pressure drop of less than 72 per cent and an RT's9 of less than 20s could 
detect legs with skin changes with a sensitivity of 76 per cent and a specificity of 62 per cent. In legs with 
primary varicose veins, pressure drop, 4SR and RT so values deteriorated in proportion to the severity of 
the associated deep venous reflux. 

Conclusion: FVP parameters correlate well with the severity of clinical manifestations and venous 


reflux, and could be used quantitatively to evaluate the severity of CYL 
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introduction 


A classification of chronic venous insufficiency (CVI) was 
proposed by an International Consensus Committee asso- 
ciated with the American Venous Forum in 1995. This 
classification was based on Clinical, Etiologic, Anatomicand 
Pathophysiologic data (CEAP), and allowed a more accurate 
description of CVI as well as uniform reporting of data*”. 

Several techniques have been available for quantitative 
evaluation of CVI, including duplex imaging, strain gauge 
plethysmography and air plethysmography*~*. Ambulatory 
venous pressure (AVP) has been the traditional ‘gold 
standard’ for evaluating CVI, because venous insufficiency 
is caused by venous hypertension”. 

In this study, the relationship between foot venous 
pressure (FVP) parameters and the CEAP classification 
was compared in patients with CVI. 


Patients and methods 


From January 1991 to December 1997, a total of 257 legs of 
196 consecutive patients with CVI were studied. The 
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patients comprised 70 men and 126 women of mean age 57 
(range 19-80) years. The clinical features of CVI were 
assessed according to the CEAP classification of the 
American Venous Forum! (Table 1). 


Phlebography 


Ascending phlebography was performed, using a 21-G 
butterfly needle inserted into the medial digital vein of the 
great toe, on all limbs to evaluate the entire venous system. 
In 50 legs, the deep venous system was not visualized clearly, 
so direct phlebography was performed’®. For direct 
phlebography, the common femoral vein was punctured in 
the downward direction with a 14-G polytetrafluoroethy- 
lene catheter. After retrograde insertion of the guidewire 
across the venous valves into the deep veins, a 4-Fr catheter 
was introduced over the guidewire and 15-20 ml of low 
osmolar contrast medium was injected directly into the deep 
veins. With this technique, clear visualization of the deep 
venous system and a definite diagnosis of incompetent 
perforating veins were obtained in all legs. Descending 
phlebography, using a long 20-G needle inserted into the 
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common femoral vein, was performed with the aid of a 

Valsalva manoeuvre on 217 legs to evaluate deep venous 
9,26 

reflux! °°. 


Tablei Classification of chronic venous disease! 
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Foot venous pressure measurement (Fig. 1) 


All legs underwent FVP measurement using the following 
method’. The 21-G butterfly needle for ascending 
phlebography was connected to a transducer (TP-400T; 
Nihon Kohden, Tokyo, Japan) for continuous recording of 
FVP. Resting pressure was measured w:th the patient 
standing on the contralateral leg with the knee joint of the 
ipsilateral leg slightly flexed. The calf was then compressed 
manually ten to 12 times. As a result, the venous pressure 
decreased to a plateau, defined as the postcompression 
venous pressure (PCVP). The percentage decrease in 
pressure was calculated as follows: resting pressure — 
PCVP/resting pressure. During the increase in pressure 
after release of compression, the following parameters were 
measured: the pressure at 4s after release of compression 
(4SP), the rate of increase of pressure during the initial 4s 
(4SR = (4SP-PCVP)/(resting pressure~PCVP), and the 
time for 50 per cent recovery of pressure from PCWP 
(RTs9). After two narrow rubber tourniquets had been 
placed around the upper thigh and above the knee to 
occlude the superficial veins, the measurements were 
repeated. When diagnosed, occlusion of the superficial 
veins and patency of the deep veins were confirmed by 
duplex imaging. FVP data were compared with the clinical 
manifestations and the severity of deep venous reflux 
according to the CEAP classification. 

Fourteen legs in healthy volunteers of mean age 28 (range 
25-32) years with no clinical evidence of venous problems 
or varicose veins were used as the control. These legs were 
also defined by duplex imaging as having no venous 
disorders such as venous reflux, thrombosis or anomaly. 


Manual calf compression 
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Fig.1 Foot venous pressure (FVP) measurement. Pes, resting 
pressure; PCVP, postcompression venous pressure (= ambulatory 
venous pressure); pressure drop = (Pres ~ PCVP)/(Prese)s 4SP, the 
pressure 4s after release of compression; 4SR = (4SP ~PCVP)/ 

(P rest ~ PCVP); RT so, time for 50 per cent recovery of pressure 
from PCVP; === indicates equality 
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The mean(s.d.) values obtained from the control group 
were: PCVP 25(5) mmHg, pressure drop 72(5) per cent, 
4SR 13(8) per cent and RTso 20(11)s. 


Statistical analysis 


Data are expressed as mean(s.d.). Statistical analysis was 
carried out with post boc testing by Scheffe’s F test; P< 0-05 
was considered significant. 


Results 
Clinical classification (Table 1) 


There were 12 legs in class 1, 159 in class 2, 12 inclass 3, 49 
in class 4, five in class 5 and 20 in class 6. 


Aetiological classification 

Eight legs had a congenital, 210 a primary and 39 a 
secondary venous disorder. The congenital group included 
Klippel-Trenaunay syndrome (six legs) and venous dyspla- 
sia (two legs). The secondary venous disorders included 
deep venous thrombosis without recanalization (12 legs) 
deep venous thrombosis with partial recanalization (26 legs) 
and superficial venous thrombosis (one leg). 


Anatomical and pathophysiological classification 


A total of 176 legs with primary varicose veins (Ep) were 
classified into three groups according to the severity of 
associated deep venous reflux shown by descending 
phlebography: group 1 (73 legs), superficial reflux only 
(Ep, As, P 2, 3, r); group 2 (73 legs), superficial reflux and 
mild deep venous reflux (Ep, As, d, P 2, 3, 13, r); group 3 (30 
legs), superficial reflux and severe deep venous reflux (Ep, 
As, d, P 2, 3, 13, 14, r). 


Relationship between skin changes and foot venous 
pressure parameters 


On the basis of the percentage pressure drop and RTs values 
obtained from the control group (mean 72 per cent and 20s 
respectively), all legs were divided into four categories. The 
incidence of skin changes due to venous stasis was 44 percent 
(56 of 126) when the pressure drop was lower than 72 percent 
and RTs, was shorter than 20s (Fig. 2). An increasing 
prevalence of skin changes was associated with lower values 
of percentage pressure drop and RTso. In addition, a 
pressure drop of less than 72 per cent and an RTs> lower 
than 20 s detected legs with skin changes with a sensitivity of 
76 per cent and a specificity of 62 per cent. 
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Fig. 2 Incidence of skin change according to values for the 
percentage decrease in foot venous pressure (pressure drop) and 
the tume for 50 per cent recovery from postcompression venous 
pressure (RT's), divided into four areas. I, 56 (44 per cent) of 126 
legs had skin changes; II, three of eight legs; III, 14 (16 per cent) 
of 85 legs; IV, one of 38 legs. The dotted lines shown mean 
control values of 72 per cent for pressure drop and 20s for RT 50 


Comparison of foot venous pressure parameters and 
clinical classification 

Using stratification on the basis of skin changes, the CEAP 
clinical group comprising classes 1-3 (n = 183) was com- 
pared with that comprising classes 4-6 (n=74). Legs of 
patients in classes 46 showed a significantly lower 
percentage pressure drop, higher 4SR and shorter RTs 
than those in classes 1-3 and in controls. In contrast, there 
were no significant differences between the group compris- 
ing classes 1-3 and the control group with respect to 
percentage pressure drop and 4SR (Fig. 3). 


Comparison of foot pressure drop parameters and 
aetiological classification 

Six legs of patients with Klippel-Trenaunay syndrome 
showed significantly lower values for percentage pressure 
drop compared with legs of patients with primary venous 
disease. In addition, there were significant differences 
between primary and secondary groups in the values for 
percentage pressure drop and 4SR (Fig. 4). In contrast, in 
the secondary group no significant differences were seen 
between deep venous thrombosis with partial recanalization 
and without recanalization in the percentage pressure drop, 
4SR and RT'so values (data not shown). 


Comparison of foot venous pressure parameters with 
anatomical and pathophysiological classifications 


The values for pressure drop, 4SR and RTs were 
significantly worse in group 2 (Ep, As, d, P 2, 3, 13, r) 
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and group 3 (Ep, As, d, P 2, 3 
(Ep, As, P 2, 3, r). The 48 
different between groups 2 and 3 (Fig. 5). When 
tourniquets were applied, values for pressure drop, 45R 
and RTs, were significantly improved in all groups. As 


, 14, r) than in group | 


eo 


13 
R value was significantly 


a result, there were no significant differences between 
groups | and 2, with the exception of RTs». However, 
4SR and RT 5, remained significantly different in group 
3 compared with the other two groups (data not 
shown). 
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Fig.3 Comparison of foot venous pressure (FVP) parameters and the CEAP (Clinical, Etiologic, Anatomic, Pathophysiologic) clinical 
classification: 

a percentage decrease in FVP; 

b rate of increase in FVP during the first 4s after compression (45R); 

c time for 50 per cent recovery from postcompression venous pressure (RT sy). 

Values are means(s.d.). *P< 0-01 (Scheffe's F test) 
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Fig.4 Comparison of foot venous pressure (FVP) parameters and the CEAP (Clinical, Etiologie, Anatomic, Pathophysiologic) 
aetiological classification: 

a percentage decrease in FVP; 

b rate of increase in FVP during the first 4s after compression (4SR); 

c time for 50 ner cent recovery from postcompression venous pressure (RT 5o). 

Congenital disorder (Klippel~Trenaunay syndrome), 7 = 6; primary disorder, n = 210; secondary disorder, # = 39, Values are means(s.d.). 
*P<0-05, +P <0-01 (Schefte’s F test) 
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Fig.5 Comparison of foot venous pressure (FVP) parameters with anatomical and pathophysiological classifications: 


a percentage decrease in FVP; 


b rate of increase in FVP during the first 4s after compression (4SR): 


c time for 50 per cent recovery from postcompression venous pressure (RT sy). 


` 


Group 1, Ep, As, P 2, 3, r; group 2, Ep, As, d, P 2, 3, 13, r; group 3, Ep, As, d, P 2, 3, 13, 14, r. Values are mean(s.d.). *P< 0.05. 


*P<0-01 (Scheffe’s F test) 


Discussion 


In this hospital CVI is usually assessed by means of 


plethysmography, duplex imaging, air plethysmography 
and FVP measurement. It is difficult to obtain objective 
analysis of the whole venous system because of its complex- 
ity. For quantitative functional evaluation of CVI, FVP 
measurement has become the first choice because the 
severity of CVI is related to the degree of venous stasis. 
Generally, AVP has been considered the ‘gold standard’ for 
evaluating CVI because venous hypertension is the main 
cause of stasis ulceration’~'°, However, some investigators 
have noted the lack of a consistent relationship between 
ambulatory venous hypertension and stasis ulcer; others 
have stated that the FVP reflects the severity of venous 
abnormalities but does not predict the extent of the 
associated lesions’”’*"!*, AVP alone does not provide 
sufficient information on venous haemodynamics, whereas 
the various FVP parameters could be used to assess the 
severity of CVI more accurately! 1°. 

FVP can be measured during tip-toe exercise or manual 
calf compression. The tip-toe exercise reflects the physio- 
logical response more closely than manual calf compres- 
sion. However, the authors’ previous study, as well as that of 
Raju'’, demonstrated that manual calf compression has a 
higher reproducibility than the tip-toe exercise because the 
latter often causes extravasation. The AVP value obtained 
from manual calf compression should be termed the PCVP. 
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In a previous study'! it was shown that PCVP reflected a 
patient’s height; therefore the percentage pressure drop 
derived from the PCVP is a more sensitive venous 
measurement. When venous valve insufficiency js severe 
on descending phlebography, the contrast can reach the calf 


within a few seconds through the superficial and/or deep 
veins. From the photoplethysmographie data of Sarin 
etal”', a non-linear curve was obtained for venous refilling 
assessed by FVP, showing a different gradient for FVP 


3 


recovery between early and late phases after exercise, This 
indicates that rapid venous refilling, represented by the 
development of the stasis syndrome in CVT. In the present 
study, a higher incidence of skin change due to venous stasis 
was associated with a lower percentage pressure drop, a 
higher 4SR value and a shorter RT <p. 

Regarding the aetiological classification, secondary 
venous disorders zave significantly worse values for 
percentage pressure drop and 4SR compared with the 
primary group. FoLowing deep venous thrombosis there 
was a higher resistance to venous outflow and therefore a 
higher AVP. However, in secondary venous thrombosis 
there was no significant difference between deep venous 
thrombosis with partial recanalization and without recana- 
lization. In the aetiologial classification, FVP parameters 
have been as useful zs duplex imaging and phiebogra phy. 

With respect to tie anatomical and pathophysiological 
classifications, the percentage pressure drop, 4SR and RTs; 


www.bys.co.uk British Journal of Surgery 1929, 86, 1/4911 54 


154 Lower extremity venous function M. Fukuoka, M. Ukada and 1. Sugimoto 


alues were significantly worse in legs with deep venous 
aflux (As, d, P 13 and/or 14, r) than in those without reflux 
As, Pr). However, there were no significant differences 
etween veins with above-knee reflux (Ep, As, d, P 2, 3, 13,1r) 
nd those with below-knee reflux (Ep, As, d, P 2, 3, 13, 14,1), 
rith the exception of the 4SR value. Legs with superficial 
enous reflux also often had deep venous reflux. When 
ourniquets were placed on the upper thigh and above the 
nee to exclude the influence of superficial venous reflux, 
he values for percentage pressure drop, 4SR and R Iso were 
ignificantly improved in all legs. In legs with below-knee 
eflux, 4SR and RTso remained significantly worse, which 
night suggest that this group could be targeted to benefit 


22,23 


rom deep venous valve reconstruction". 

In summary, a lower percentage pressure drop on FVP 
neasurement indicates resistance to venous return, such as 
Jeep venous thrombosis, and a shorter RT so or higher 4SR 
value indicates rapid refilling in the venous system. 
Tourniquets can be used to diagnose significant deep 
venous reflux. The sensitivity and specificity of FVP 
parameters were inadequate to distinguish variation in the 
CEAP classification” *. However, FVP measurement was 
useful for evaluating venous function; it is simple and cost 
effective, and could become an important method for 
classifying venous dysfunction. 
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Background: Population-based screening for abdominal aortic aneurysm (AAA) is still a subject of 
debate. ‘This study examined whether subjects with a history of inguinal hernia were at increased risk 
sufficient to justify screening. 

Methods: The prevalence of AAA was documented in 156 men aged 55 years and older, discharged after 
inguinal hernia surgery, and compared with the prevalence in 1771 men without a history of inguinal 
hernia who were.participating in a screening survey for AAA. The influence of age and smoking status 
was assessed. 

Results: The prevalence of AAA in men with a history of inguinal hernia was 12-2 (95 per cent 
confidence interval (c.i.) 7-0-17-4) per cent and 3-7 (95 per cent c.i. 2-8—4-6) per cent in those without 
such a history; prevalence ratio 3.3 (95 per cent c.i. 2-0-5-3). In current smokers the prevalence of 
abdominal aneurysm was 4-2 (95 per cent c.i. 2-1-8-2) times higher in those with compared with those 
without a history of inguinal hernia. In non-smokers the prevalence ratio was 1-9 (95 per cent c.i. 0-5- 
7-0). 

Conclusion: Men with a history of inguinal hernia are at increased risk of AAA, most notably if they 
are cigarette smokers. Ultrasonographic screening could be considered before operation for inguinal 


hernia. 


Paper accepted 15 May 1999 


Introduction 


Aneurysms of the abdominal aorta are an important and 
preventable cause of death’. The prevalence of aneurysm 
ranges from 1 per cent in men aged 55-60 years to 10 per 
cent in those 80 years and older’, and has increased in recent 
decades’. 

Early detection and surgical treatment may prevent death 
from rupture. The cost-effectiveness of population-based 
screening for this condition is still a matter of debatet, but 
screening subjects at increased risk may be less costly: the 
number of subjects who require screening is lower and the 
proportion of aneurysms detected may be acceptable. 

Several high-risk groups have already been identified, 
including smokers’, patients with hypertension* or periph- 
eral arterial obstructive disease’, or relatives of patients with 
an abdominal aortic aneurysm (AAA)®. An increased 
prevalence of AAA has also been demonstrated in patients 


with pulmonary emphysema”. In addition, an increased 
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prevalence of inguinal herma has been reported in patients 
with an AAA’®, 

The relation between emphysema, inguinal hernia and 
aneurysms of the abdominal aorta may be attributable to 
systemic elastin and collagen fibre degeneration!!. This 
process of fibre degeneration is thought to be enhanced by 
smoking’’. 

The present study compared the prevalence of AAA in 
men aged 55 years or more with, and without, a history of 
inguinal hernia. 


Patients and methods 


All the records of 261 men aged 55 years or older who were 
discharged after operation for an inguinal hernia from the 
Department of Surgery of Ruwaard van Putten Hospital in 
Spijkenisse, the Netherlands, between 1990 and 1996 were 
examined. Their general practitioners were interviewed by 
telephone to check whether the patient was still alive and 
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healthy enough to participate in the study. Patients were 
first invited by letter and later by telephone to participate in 
the study. Of all patients, 20 (7-7 per cent) had died; in none 
of these was AAA rupture the cause of death, according to 
the general practitioner. A further 40 (15.3 per cent) had 
moved to a nursing home and could not be enrolled. Of the 
remainder, 45 (22-4 per cent) did not participate, mainly 
because the general practitioner thought they were too ill to 
take part. Ultimately, 156 of those we contacted (77-6 per 
cent) agreed to participate. All patients visited the hospital 
where an interview, physical examination and ultrasono- 
graphic examination of the abdominal aorta were per- 
formed by an experienced physician. 

A reference group was selected from 2217 men aged 
55 years or older who underwent ultrasonographic exam- 
ination of the abdominal aorta as part of the Rotterdam 
Elderly Study'’. A trained research assistant interviewed all 
participants at home. A history of inguinal hernia was 
established during the interview, and was considered to be 
present when operation for this condition had been carried 
out. No additional information was obtained. In 446 men 
(20-1 per cent) a history of inguinal hernia was reported 
during the interview and these men were excluded from the 
reference group. 

All subjects (men with an inguinal hernia from Ruwaard 
van Putten Hospital as well as the Rotterdam Study 
participants) had ultrasonography. The presence of cardi- 
ovascular risk factors and disease were assessed by a research 
physician using standard methods and definitions’”. 

Ultrasonography of the abdominal aorta was per- 
formed with a 3-5-MHz linear array probe: an Aloka 
SSD 620 (Aloka, Tokyo, Japan) for men with inguinal 
hernia and a Toshiba SSH 60A (Toshiba American 
Medical Systems, Tustin, California, USA) for those in 
the Rotterdam Study. All patients were in the supine 


Tablet Baseline characteristics of 156 men with a history of inguinal 


no such history 


position, according to the Rotterdam Study scanning 
protocol’. An AAA was considered to be present when 
the distal diameter of the abdominal aorta was 35 mm or 
more, or the diameter of the distal aorta was at least 50 
per cent larger than that of the proximal aorta. 

The y° test was used to compare differences between 
binominal variables in two groups; differences between 
continuous variables were tested with Student's ¢ test. 
Prevalence and prevalence ratios of abdominal aneurysms 
were estimated with 95 per cent confidence intervals (c.1.) 
for those who had, or had not, undergone operation for 
inguinal hernia. Prevalence and prevalence ratios with 95 
per cent c.i. were also estimated in subgroups of patients 
according to age and smoking behaviour. 


Results 


Men with a history of inguinal hernia repair were relatively 
older and had a more unfavourable cardiovascular risk 
profile than those without (Table 1). 

The mean distal aortic diameter in men with a history of 
inguinal hernia surgery was 21-9 (95 per cent c.i. 20.3 
23-5) mm, and was higher than that in the reference group 
(19.6 (95 per cent c.i. 19-3-19-8) mm). The mean proximal 
aortic diameter in those with a previous inguinal hernia 
(20-9 (95 per cent c.i. 20-0-22-0) mm) was comparable to 
that in the reference group (21-0 (95 per cent c.i. 20-8- 
21-1) mm). 

In 12-2 (95 per cent c.i. 7-0-17-4) per cent of men with a 
history of inguinal hernia, an aortic aneurysm was present, 
compared with 3-7 (95 per cent c.i. 2-8-4-6) per cent in those 
without such a history; the prevalence ratio was 3-3 (95 per 
centc.i. 2-0-5-3). The prevalence of AAA increased with age 
in all age groups but was consistently higher for those witha 
history of inguinal hernia (Table 2). 


hernia and 1771 men from the Rotterdam Elderly Study with 





*y° or Student's z test 
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Table2 Prevalence and prevalence ratio of abdominal aortic 
aneurysm in men with and without a history of inguinal hernia 





Values in parentheses are 95 per cent confidence intervals 


The prevalence was highest in men with a history of 
inguinal hernia who currently smoked cigarettes: 21.1 (95 
per cent c.i, 7-4-34-6) per cent. The prevalence ratio varied 
according to smoking status: 1-9 (95 per cent c.i, 0-5-7-0) 
per cent in never smokers, 3-3 (95 per cent c.i. 1-5—7-1) per 
cent in former smokers and 4-2 (95 per cent c.i —8-2) per 
cent in current smokers. 

For aneurysms larger than 50 mm (usually considered an 
indication for surgery), the prevalence in those with and 
without a history of inguinal hernia was 4-5 (95 per cent c.i. 
1-2-7-8) per cent and 0-7 (95 per cent c.i. 0-2-1-1) per cent 
respectively; the prevalence ratio was 6-6 (95 per cent c.i. 
2-6-16-6). 


Discussion 


In a group of 156 men with a history of inguinal hernia 
repair the prevalence of AAA was 12-2 (95 per cent c.i. 7-0- 
17-4) per cent, more than three times that in a group of 1771 
men without a history of inguinal hernia. 

Lehnert and Wadouh'” described the relationship 
between AAA and inguinal hernia. They demonstrated an 
increased prevalence of inguinal hernia among patients with 
an abdominal aneurysm compared with patients with aortic 
occlusive disease. The present study confirmed these 
conclusions and quantified the prevalence of AAA among 
men with an inguinal hernia. 

The increased risk among patients with inguinal hernia 
cannot be attributed to older age or more unfavourable 
cardiovascular risk. Even after adjusting tor differences in 
age and cardiovascular indicators by means of multiple 
logistic regression analysis, the relative risk of AAA in men 
with, compared with those without, a history of inguinal 
hernia was 2-6 (95 per cent c.i. 1-3-5-4). 

The increased prevalence of AAA in men with an inguinal 
hernia could be explained by the increased activity of 
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elastase and collagenase, which has been described in both 





diseases'!'°'’. This may eventually lead to POM at 
supportive tissue in the aortic wall and the rectus musele, 


The role of these enzymes in the pathogenesis of AAA has 
been confirmed in several studies!®'”. The relationship 
between inguinal hernia in men and abnormalines in 
collagen composition of the rectus sheath has also been 
demonstrated! 

The strong T between aneurysm and inguinal 
hernia in current smokers may be exp lained! by an increase in 

Q,-antitrypsin activity in smokers”. G@,-Antitrypsin has 
been reported to lead to degradation of supportive tissue in 
pnm with pulmonary emphysema ” and inguinal her- 
nial“. In addition, smoking may increase elastase activity m 
the aortic wall, which may promote aneurysm formation. 

Men aged 55 yeers or older with a history of inguma 
hernia are at increased risk of 
aneurysm, notably if they are cigarette smokers. As ks part of 
a selective screening programme, ultrasonography of the 
abdominal aorta could be considered betore operation for 
inguinal hernia. 






having an abdominal 
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Outcome of biofeedback for faecal incontinence 
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Background: Biofeedback has been reported to improve or eliminate symptoms in approximately 70 per 
cent of patients with faecal incontinence. However, it is unknown which patients respond in relation to 
the different symptomatic types of faecal incontinence and the different structural sphincter aetiologies. 
Methods: One hundred consecutive patients (84 women; median age 49years) who completed 
biofeedback treatment were prospectively characterized by symptoms and by structural integrity of the 
internal and external anal sphincters as assessed endosonographically (87 patients). Patients underwent a 
median of 4 biofeedback sessions. 

Results: Overall, 43 of the 100 patients regarded themselves as symptomatically cured and 24 improved 
after treatment. Cure or improvement was experienced by 24 of 30 patients with a structurally normal 
anal sphincter, by 27 of 46 patients with an external anal sphincter structural defect, and by seven of 11 
with an isolated internal anal sphincter defect or atrophy. Thirty-three of 60 patients with urge 
incontinence alone were symptomatically cured, compared with five of 22 of those with only passive 
incontinence. 

Conclusion: Biofeedback retraining is effective in the short term in treating a majority of patients with 
faecal incontinence. It is most successful in treating urge incontinence, but also helps some patients with 
passive leakage. Even in patients with structural anal sphincter damage, some symptom improvement or 


cure is achieved. 
Paper accepted 17 May 1999 British Journal of Surgery 1999, 86, 1159-1163 
Introduction symptomatic improvement using behavioural techniques. 


Faecal incontinence can arise as a result of anorectal 
dysfunction, or can occur in the presence of a normal anal 
sphincter mechanism if the stool is liquid or the bowel 
contracts vigorously’. Recent advances in investigative 
techniques, especially endoanal ultrasonography, enable 
accurate characterization of any underlying sphincter 
pathology’. External anal sphincter damage can often be 
repaired surgically. This helps a majority of patients in the 
short term**, but some patients remain symptomatic 
despite an apparently good anatomical result. In others, 
surgery is not appropriate, is unlikely to achieve a good 
result, or would require a very invasive procedure such as a 
gracilis neosphincter or artificial sphincter. This includes 
patients with extensive damage, either of the external or 
internal’ anal sphincters, weakness but no apparent 
structural damage, degenerative myopathy’®, and those with 
a normal sphincter but urgency’. Antidiarrhoeal drugs do 
not control symptoms in all patients. Even in those in whom 
there is a repairable lesion, ıt is unknown whether the 
residual functional capacity before repair would allow 


© 1999 Blackwell Science Ltd 


Apart from surgical and drug treatment, few other options 
have been explored systematically. 

Faecal incontinence has been the most commonly 
reported clinical use of biofeedback techniques. Enck’, in 
a summary of published studies, concluded that there was an 
overall cure and improvement rate of 80 per cent. The major 
difficulty in interpreting these studies relates to the poor 
categorization of the treated patients. Nearly all studies 
predate the introduction of anal endosonography, so that 
the sphincter pathology in the treated patients was 
unknown. 

This study reports the results in a prospective consecutive 
cohort of patients referred for biofeedback treatment of 
faecal incontinence. The patients were investigated before 
treatment, and the outcomes assessed in relation to the 
different types of pathology and symptomatology present. 
In particular, the authors wished to determine whether the 
presence of structural damage to one or both of the main 
sphincter muscles involved with continence, or atrophy 
involving the internal anal sphincter, would relate to the 


outcome. 
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Patients and methods 


Patients were referred for biofeedback treatment of faecal 
incontinence by hospital consultants; as referral was by 
more than one consultant, there were no uniform criteria. 
Of239 referred patients over a 2-year period, 26 patients (11 
per cent) failed to commence, 11 (5 per cent) were assessed 
as inappropriate and 15 (6 per cent) failed to complete a 
course of treatment, often due to lack of motivation. Eighty- 
seven patients are still undergoing therapy. The results in 
the 100 patients who have completed treatment and been 
discharged are therefore reported. 

These 100 patients were aged 14-82 (median 49) years. 
There were 84 women and 16 men. Sixteen had undergone 
previous surgery for faecal incontinence (12 anterior 
overlap sphincter repair, four postanal repair). 

The main presenting complaint was urgency or urge 
incontinence (defined as an inability to defer defaecation 
and the urgent need to reach the toilet, or the loss of stool in 
the presence of urgency) in 60 patients, passive soiling (loss 
of stool not accompanied by an urge) or postdefaecation 
incontinence in 22, both passive and urge incontinence in 
17, and incontinence for flatus only in one patient. 
However, patients often experienced overlap of symptoms. 
In addition, 31 patients also experienced some difficulty 
with evacuation of the bowels, although incontinence was 
the main complaint. 

There was no apparent cause for the incontinence in 27 
patients. In the remainder a variety of aetiologies was 
present, including obstetric sphincter damage and previous 
anal surgery. The duration of incontinence was from less 
than 1 year to over 30 years. 

Eighty-seven patients had anal endosonography®, per- 
formed by a consultant radiologist experienced in the 
technique. In 30 patients (34 per cent) both sphincters were 
structurally intact and of normal appearance, 19 (22 per 
cent) had an abnormal external anal sphincter, 11 (13 per 
cent) had an abnormal internal sphincter (defect or 
atrophy’) and in 27 (31 per cent) both sphincter muscles 
were abnormal. 

Before treatment patients completed a 1-week bowel 
diary and symptom questionnaire. Treatment by the nurse 
specialist in continence (C.N.) usually involved four to six 
l-h sessions. 


Biofeedback treatment 


Patients were treated lying in the lateral position. An air- 
filled manometric anal probe attached to a colour monitor 
(PRS 9300; Neen Healthcare, Dereham, UK) was used to 
assess the amplitude and duration of voluntary anal 
sphincter contraction, to show the patient how the 
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sphincter was functioning, and to teach the patient to 
isolate anal sphincter contraction from buttock and 
abdomunal effort. In the small proportion of patients who 
could not distinguish anal sphincter from abdominal wall 
contraction, surface electromyographic electrodes were 
used on the abdominal muscles at the same time. 

Patients were taught: (1) maximal voluntary contraction 
(‘squeeze as hard as you can, for as long as you can’) 
concentrating on both the amplitude and duration of the 
contraction, with an effort to prevent the pressure from 
falling; (2) submaximal contraction (‘squeeze halfway and 
see how long you can hold that for’) — only for patients with 
an adequate maximal contraction, to build up the endurance 
of the contraction; and (3) fast-twitch contractions 
(‘squeeze and relax as hard and fast as you can and see 
how many you can repeat before the muscle feels tired’), 
Fach of these companents was attempted several times in 
each session. 

The patient was then given a programme of sphincter 
exercises to practise at home. Patients were allowed to 
continue taking loperamide or other constipating medica- 
tion if previously prescribed, but all had not had adequate 
symptomatic benefit from this before referral. They were 
allowed to vary the dose of loperamide during treatment. 

In addition, patients who were excessively sensitive on 
rectal distension testing, such as those with irritable bowel 
syndrome and urgency, or patients who were insensitive to 
distension, were also given feedback tuition with balloon 
distension. For those with an insensitive rectum the aim was 
to lower the threshold of first sensation, using progressively 
reduced volumes of balloon distension in the rectum, and 
for those with an excessively sensitive rectum the aim was to 
encourage relaxation and suppression of a feeling of 
urgency in response to increasing volume rectal balloon 
distension. Both disorders also involved instructing patients 
to coordinate the rectal distension with immediate and 
strong voluntary sphincter contraction. 

Patients were usually seen at 2—4-week intervals and 
discharged when asymptomatic, satisfied with their out- 
come, or when there had been no progress in symptoms for 
two or more sessions and further progress seemed unlikely. 

The home exercises recommended were similar to 
regimens of pelvic foor exercise often recommended by 
physiotherapists for urinary incontinence, but focusing on 
the anal sphincter rather than a vaginal contraction. Visual 
feedback was provided to show how the muscles work, and 
to help improve this. 


Results 
Patients had between two and eight (median 4) treatment 


sessions over 2-20 (median 5) months. At the final session 
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Table1 Response to biofeedback by presenting complaint in 
100 patients according to self-report at the final session 





symptoms were reported as ‘cured’ in 43 of the 100 patients, 
as ‘improved’ in 24 and as unchanged in 33. Men were more 
likely to report cure (ten of 16) than women, but the 
numbers were small. 

Table 1 shows the relationship of the presenting main 
complaint to outcome. Patients whose main problem was 
urgency of defaecation were most likely to consider 
themselves cured. Those whose main complaint was passive 
soiling alone, or passive soiling combined with urgency, 
were least helped. However, this was not absolute: some 
patients with these symptoms achieved a cure or improve- 
ment. 

Table 2 shows the relationship between endosonographic 
findings and outcome. Patients with normal structure and 
morphology of both sphincter muscles were most likely to 
be subjectively helped: 17 of 30 such patients considered the 
problem ‘cured’, whereas six were unchanged. Patients with 
defects in both sphincters were least likely to be helped, with 
seven of 27 ‘cured’ and 15 reporting no change in 
symptoms. 


Discussion 


This study has demonstrated that, of an unselected 
consecutive group of patients, two-thirds were subjectively 
cured or improved by behavioural techniques. Although 
patients with structurally intact sphincters were the most 
likely to benefit, some with structural damage also 
benefited. This suggests that this treatment may be worth 
considering in patients with a range of underlying 
abnormalities, especially if surgery is not appropriate or 
the patient wishes to try a conservative treatment, To the 
authors’ knowledge no previous study has assessed the value 
of this treatment in relation to the different underlying 
sphincter pathologies. 

These results also reinforce the concept that the 
maintenance of continence is a complex process which 
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Table2 Relationship of anal ultrasonograpinc findings to clinica: 
outcome in $7 patieats 





EAS, external anal sphincter; TAS, internal anal sphincter 


depends not only on sphincter integrity, but also on the 
intimate relationship between stool consistency, large 


bowel and rectal function, residual sphincter function and 
psychological state. The improvement in patients with 
intact sphincters appears to relate to the ability of this 
treatment to modify the urgency. This may be mediated via 
a cerebral effect on large bowel function, via autonomic 
pathways and changes in stress levels with supportive 


treatment. Alternatively, enhanced ability to contract the 


and may even induce retrograde peristalsis’ PAA oe may 
simply allow continence to be preserved until the urge 
(bowel contraction) ceases. 

In patients with external sphincter damage, the treatment 
may lead to enhanced use of the residual functional capacity. 
Despite the appearance of external sphincter disruption. 
and an initially weak sphincter, some patients were able to 


develop a reasonzble squeeze pressure and adequate 
sphincter function. A disruption of the external sphincter 


x 


on endosonography should be regarded as a spectrum of 
abnormality. Fhe anatomical derangement does not always 
correlate precisely with initial function or the potential 
function with retraining. Changes induced in large bowel 
function with the treatment may also tip the balance 


degeneration, associated with passive soiling, is perhaps 
the most difficult to understand. 

The treatment provided is a complex package of care. It 
involves retraining in relation to sphincter striated muscle 
function, but probably also modifies other au 
function. In patiencs with constipation, biofeedback has 
been shown to modify central autonomic control of large 
bowel function, as measured using laser Doppler rectal 


ronennic 


mucosal blood flow'!. Patients receive support and atten- 
tion, and are taught about normal bowel function and about 
the symptoms and their cause. They are also given a 
disciplinary framework about toileting. 


British Journal of Surgery 1999, 86, 1139-1163 


www. bjs.co.uk 


1162 Bloteedback for faecal! Incontinence « C. Norton and M. A. Kamm 


This study has also shown that some patients never 
manage to start or complete this treatment. Many lack the 
motivation or are unconvinced about the possible value of 
what they perceive to be ‘simple exercises’. The treatment 
will be suitable only for patients who can follow a course of 
treatment, as the results are largely patient dependent, 
unlike drug or surgical therapy. 

This study did not include a precise evaluation about the 
changes that occur in response to treatment with respect to 
anal manometry and rectal sensitivity. Many patients did 
improve the magnitude of, and ability to sustain, external 
sphincter contraction. Rectal sensory function also ap- 
peared to improve with treatment in some patients. ‘These 
changes often correlated with symptomatic improvement. 
However, previous studies have shown a poor correlation 
between symptom improvement and changes in anal 
manometry “, with more evidence suggesting a relationship 
between symptom improvement and change in rectal 
sensitivity. Further work on these aspects is required. 
Both anal sphincter pressure changes and changes in 
sensitivity are likely to be just a part of the complex response 
to treatment. 

Many different techniques have been used in the name 
of ‘biofeedback’ to treat faecal incontinence. There is 
consensus amongst many studies that lowering the 
threshold for discrimination of rectal sensation of 
distension and synchronizing voluntary external anal 
sphincter contraction with reflex internal anal sphincter 
relaxation are both important factors in determining the 
success of biofeedback. The role of abolishing the delay 
between experiencing an urge to defaecate and contract- 
ing the anal sphincter, and of sphincter strengthening 
exercises, is less clear’’. 

Some studies have used sphincter exercises to improve 
strength’, duration'*, speed of recruitment of the 
external sphincter, and the ability to contract this muscle 
in isolation. Others have studied asymmetry of contrac- 
tion and linked improvement to development of greater 
symmetry’. There is disagreement as to whether any of 
these parameters can be improved, and regarding their 
relationship to symptom improvement. Uncontrolled 
studies have suggested marked improvement in sphincter 
function and symptoms’®, whereas other more rigorous 
studies have found improvement unrelated to pressures’’. 
Whitehead etal.” found biofeedback-assisted exercises 
more effective than anal sphincter exercises alone. All 
studies agree on the crucial role of patient motivation and 
the patient-therapist interaction. Enck” concluded that 
‘the mode of action is obscure’. Loening-Baucke’® cast 
doubt on the efficacy of the biofeedback itself, concluding 
that the major effect was the ‘placebo’ effect of time, 
attention and general advice. The present authors do not 
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regard these factors as placebo effects, but as important 
elements in a package of care. 

There is a need to develop conservative options to 
increase patient choice and make therapy available to a 
wider range of patients. Biofeedback aims to increase 
patients’ understanding of their condition and to enhance 
the individual’s sense of control, which clinical observation 
suggests is often severely impaired amongst those with 
faecal incontinence. It also could potentially be made 
available in a wide variety of settings and may prove cost- 
efficient, which is important when managing such a 
common problem. It has no known adverse effects. 

Subjective improvement was the outcome measure in this 
study. Future studies will demand more sophisticated 
outcome measures, and disease-specific quality-of-life tools 
are currently being developed for this purpose. The authors 
are also aware that the beneficial effects may not persist and 
that long-term evaluation is required. 
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Background: The wide variability of reported local recurrence rates after curative resection of rectal 
cancer without adjuvant therapy may be a consequence of many different factors. However, few studies 
have investigated the potential effects of such factors on local recurrence by multivariate analysis. ‘The 
present study examined clinical and tumour characteristics, operation type and operative technique as 
potential predictors of local recurrence in patients treated by surgery alone. 

Methods: Prospective data were analysed by bivariate and multivariate methods including actuarial 
survival and proportional hazards regression. 

_ Results: Local recurrence (pelvic or pelvic and systemic) was diagnosed in 59 of 596 patients. The 
5-year actuarial local recurrence rate was 11-1 (95 per cent confidence interval 8-7-14-3) per cent. 
Independent predictive factors for local recurrence were: positive nodes (hazard ratio (HR) 5-5, 
P<0-01); distal margin of 1cm or less (HR 3-8, P<0-01); venous invasion (HR 2-0, P= 0-02) and total 
anatomical dissection of the rectum (HR 2-0, P=0-01). There was no difference in local recurrence 
between patients who had the mesorectum divided and those in whom it was totally excised. 
Conclusion: Nodal involvement is the most potent predictor of local recurrence. In patients in whom 
total anatomical dissection is performed, total mesorectal excision confers no additional protection 


against local recurrence. 
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Introduction 


The rates of local recurrence after resection of rectal cancer 
without adjuvant therapy reported in the English literature 
have varied widely over the past two decades’. Differences 
between rates may be due to case mix”, surgical 
expertise’, differences in definition of local recurrence 
(pelvic only versus pelvic recurrence in the presence of 
metastatic disease)* *, incomplete reporting of histopatho- 
logical findings”, lack of clarity in the definition ofa curative 
operation’’, variability in the protocol for and length of 
follow-up’, variability in data collection’” and variability 
in the way in which local recurrence rates are calculated®"?. 
Furthermore, there have been few convincing studies of 
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patient and tumour characteristics that might reliably 
predict local recurrence’*’*. Such a study would require a 
large prospective patient cohort treated by standardized 
surgery alone, followed over a period of time sufficiently 
long for most local recurrences to occur, and would include 
a comprehensive range of clinical variables with standar- 
dized pathology and staging. Additionally, an independent 
audit of results would be desirable to ensure lack of bias. 

The aim of this study was to identify the frequency of 
local recurrence in a patient population, to confirm this by 
independent audit, and to examine clinical and tumour 
characteristics, operation type and operative technique as 
potential predictors of local recurrence in patients treated 
by surgical resection alone. 
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Patients and methods 


Since 1971, clinical, operative, pathology, adjuvant therapy 
and follow-up data on consecutive patients who had a 
resection for colorectal cancer were recorded prospectively 
in a computer database’®. From 1979 the clinical and 
operative data were recorded by one surgeon (P.H.C.). 
Since the establishment of the database 90 per cent of all 
surgical specimens have been dissected and reported on bya 
single pathologist (R.C.N.), who also reviewed the histo- 
logy of the remaining cases and coded the pathology data. 
Only patients with adenocarcinoma of the rectum (includ- 
ing the rectosigmoid junction but excluding the anal canal) 
were included ın the analysis. Tumour site was measured 
from the anal verge using a rigid sigmoidoscope. 


Surgical technique 


A standard surgical technique was adopted in 197917. In 
addition, total anatomical dissection was introduced in 1981 
and has been performed by all members of the department 
since 1984. In this technique the rectum, surrounded by its 
fascial layers, was dissected by diathermy in the bloodless 
plane anterior and medial to the hypogastric plexus and its 
branches. In all patients undergoing a restorative procedure 
the splenic flexure was mobilized. The inferior mesenteric 
vein was ligated separately and divided at the lower border 
of the pancreas whenever necessary to ensure a tension-free 
anastomosis. The rectum was often, but not routinely, 
irrigated with water before anastomosis. 


Total mesenteric excision versus non-total 
mesorectal excision 


After total anatomical dissection a total mesorectal excision 
was performed only in patients with middle and lower third 
tumours. In these patients the rectum was divided so that 
the mesentery enveloped in its fascia was excised undis- 
turbed. ‘These patients were considered to have had a low 
anterior resection, an extended low anterior resection or an 
abdominoperineal excision depending on whether a 
restorative operation was performed. However, in upper 
third tumours, after total anatomical dissection, the 
mesorectum was divided and ligated rather than performing 
a total mesorectal excision. These patients were considered 
to have had a high anterior resection. In patients having a 
restorative operation a distal clearance of 2 cm was aimed 


for and confirmed by measurement n the unfixed specimen. 
Examination of surgical specimen and tumour staging 
All surgical specimens were examined according to a 


standard protocol'®. The distal margin of clearance of the 
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tumour was measured by the pathologist in the fresh unfixed 
specimen. The pathological definition of the circumfer- 
ential line of resection applied since 1971" is equivalent to 
that subsegianny described by Chan et a/.'? and by Quirk 
and co-workers?” 

All tumours were staged prospectively according to a 
clinicopathological system that has been validated by 
survival analysis'®. This system permits the identification 
of patients with residual tumour in a line of resection only 
(including circumferential margin involvement), those with 
distant metastases only, and those with both. Such patients 
are classified as having a stage ‘D’ lesion’®. These patients 
and those with a perforated tumour were considered, for the 
purposes of this study, to have had a palliative operation and 
were excluded from analysis. Patients with tumours 
classified as stage A, B or C without perforation were 
considered to have had a potentially curative operation. 


Definition of local recurrence 


Local recurrence was defined as clinically or radiologically 
suspected or biopsy confirmed tumour in the pelvis or 
perineal scar occurring with or without newly diagnosed 
distant metastases. 


Patient follow-up and diagnosis of recurrence 


This study was restricted to patients who were operated on 
between 1 January 1971 and 31 December 1991, and who 
were followed until death or at least to 31 December 1996. 
That is, all patients who had not died within S years of 
resection were followed for a minimum of 5 years. 

Before 1993 all patients were reviewed in the outpatient 
department approximately every 3 months in the first year 
after resection, every 6months in the second year and 
annually thereafter. Since 1993 patients have been reviewed 
every 3 months in the first year, then 6-monthly thereafter. 
The protocol comprised a physical examination, digital 
rectal examination and chest radiography. Colonoscopy 
and a variety of abdominal imaging techniques were 
performed at least annually on all patients. In addition, in 
patients with a suspected local recurrence, endoanal 
ultrasonography was often performed. Whenever possible 
biopsy confirmation was obtained. 

To ensure accuracy of reporting, an independent and 
detailed audit of all patient hospital files and surgeons’ case 
notes was conducted in 1996-1997 by a visiting surgeon 
(B.O.), who identified all patients who had developed a local 
recurrence. In addition a surgeon in this department 
(P.H.C.) reviewed the files and death certificates and 
interviewed the practitioners involved in follow-up of all 


patients who had died from causes other than colorectal 
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cancer to ensure that there was no clinical evidence of local 
recurrence within 6 months before death. 


Statistical methods 


The y” test was used to examine the statistical significance of 
differences in contingency tables. Time to local recurrence 
was measured from the date of resection until the date of 
confirmation of recurrence. In patients without local 
recurrence the censoring date was the date of death for 
those who died or the date when last known to be alive. 
Comparisons of time to recurrence between strata of 
categorical variables were made with the Kaplan-Meier 
method and the log rank test as implemented in the 
Statistical Package for the Social Sciences~', which was also 
the source of the proportional hazards regression proce- 
dure. The assumption of proportional hazards was checked 
by examination of log(-log) plots**. The level for statistical 
significance was set at P< 0-05 and confidence intervals are 
at the 95 per cent level. 


Results 


A total of 832 resections were performed for rectal cancer 
between January 1971 and December 1991. Two hundred 
and thirty-six patients were excluded, 163 who had a 
palliative resection and 73 for the following reasons: 
‘arcinoma im situ, ulcerative colitis, Crohn’s disease, 
metachronous tumour, death before discharge from hospi- 
tal, adjuvant therapy, lost to follow-up before 5 vears had 
elapsed, and no information regarding recurrence. Of the 
remaining 596 patients, 72 per cent were men and 28 per 


Table1 Features of the operation and the tumour in 596 
patients 





Values in parentheses are percentages 
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cent women. The mean(s.d.) age was 67(10) years. The level 
and size of tumour and the type of operation performed are 
summarized in Table 1. The overall prevalence of stages 
A, B and C tumours was 22-3, 37-8 and 39-9 per cent 
respectively, with no significant change over ume. 

By December 1996, 407 patients had died, 21 had been 
lost to follow-up and 168 were alive. Overall, the length of 
follow-up from resection to death from any cause or 
censoring ranged from 0 to 276 (median 67) months. 

Local recurrence occurred in 59 patients, +1 of whom had 
a pelvic recurrence only and 18 had a pelvic and systemic 
recurrence. A further 111 patients hada systemic recurrence 
only and 426 had no recurrence. 


Local recurrence rate (°%) 





0 12 24 36 48 60 72 84 96 108 120 
Time after operation (months) 


No. atrisk 596 541 468 395 353 321 273 234 201 175 154 


Fig.1 Actuarial local recurrence rate with 95 per cent confidence 
intervals in 596 patients who underwent curative resection of 
rectal cancer 
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Fig.2 Time trend in actuarial local recurrence rate in 596 
patients wko had curative excision of rectal cancer 
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Local recurrence: pelvic alone or pelvic plus systemic 


In the 59 patients with local recurrence, time to recurrence 
ranged from 3.7 to 129-4 (median 20) months. Twenty-two 
per cent of local recurrences were diagnosed within 1 year, 
64 per cent within 2 years, 80 per cent within 3 years, 90 per 
cent within 4 years and 95 per cent within 5 years. Actuarial 
local recurrence rates (with 95 per cent confidence intervals) 
were as follows: at 1 year 2-3 (1-3-3-9) percent; at 2 years 7-0 
(5-1-9-5) per cent; at 3 years 8-9 (6-7-11-7) per cent; at 
4+years 10-3 (8-0-13-4) per cent; and at 5 years 11-1 (8-7- 
14-3) per cent (fg. 1). Fig. 2 shows that the local recurrence 
rate was a mean of 13 percent from 1971 to 1985, then fell to 
a mean of 7 per cent for the remainder of the series 


(P = 0-03). 


Associations between local recurrence and other 
variables 


There was no association between local recurrence and 
patient sex or age, level of the tumour, perioperative 


transfusion, tumotr size or histological type. Five-year 
local recurrence rates were significantly raised where the 
distal margin of clearance was lem or less, in tumours 
demonstrating high-grade or venous invasion, in ulcerat- 
ing (but not polypoid or stenosing) tumours and in stage 


C tumours (Table 2). Although the local recurrence rate 
was lower in patients who had a total anatomical 
dissection than in those who did not, this difference 


was not significant. 


Total versus non-total mesorectal excision 


In patients who had a total anatomical dissection there was 
no difference in local recurrence rates between those who 
had the mesorectum ligated and divided (patients with 
upper third tumour having a high anterior resection) and 
those who had the mesorectum excised ix tere (patients with 
middle or lower third tumours having a low or extended low 
anterior resection or an abdominoperineal excision) (3-year 
local recurrence rate 6-6 and 8-2 per cent respectively; 
P=0.77). 


Table2 Actuarial local recurrence rate by type of surgery and tumour pathology 








tExcluding 13 Hartmann procedures; excluding 13 Hartmann and 174 abdominoperineal excisions. “Log rank test 


©1999 Blackwell Science Lrd 


www. bjs.co.uk British Journal of Surgery 1999, 86, 1164-1170 


1168 Local recurrence of rectal cancer * E. L. Bokey, B. Ojerskog, P. H. Chapuis, O. F. Dent, R. C Newland and G. Sinclair 


Multivariate analysis 


All variables that had a significant or marginally significant 
bivariate association with local recurrence satisfied the 
proportional hazards assumption and were entered into a 
Cox regression model. Stage was dichotomized as stages A 
and B versus stage C. The model showed that ulceration and 
grade did not have independent effects on local recurrence. 
When these variables were excluded, the remaining 
variables were, in order of strength of their independent 
effects: stage C (hazard ratio (HR) 5.5, P<0-01), distal 
margin less than or equal to 1 cm (HR 3-8, P< 0-01), venous 
invasion (HR 2-0, P=0-02), and not using a total anatomical 
dissection technique (HR 2-0, P=0-01). 


Discussion 


Several reviews have reported widely varying local recur- 
rence rates’*°*** with significant clinical implications. 
Although surgical technique has been cited as an important 
variable’ many other factors are often ignored. These have 
to be controlled before any conclusions can be drawn 
legitimately. 

The precise definition of local recurrence is surpris- 
ingly lacking ın many reports. There should be no 
confusion as to whether local recurrence refers to 
intrapelvic recurrence only or includes patients with 
newly diagnosed distant metastases in addition to 
intrapelvic recurrence, and whether patients with meta- 
chronous colorectal cancer have been excluded. Some 
studies define local recurrence as intrapelvic recurrence 
only, excluding patients who have intrapelvic recurrence 
and recurrence elsewhere, arguing that surgery can be 
responsible only for the ‘local only’ pattern of recur- 
rence’>. This ignores the possibility that distant metas- 
tases may have arisen from a pelvic recurrence and, ın the 
alternative case, assumes that an exhaustive search failed 
to demonstrate the presence of synchronous distant 
metastases at the time of diagnosis of the local 
recurrence. In view of this, the definition of local 
recurrence in this study is that of pelvic recurrence with 
or without distant metastases. 

Because local recurrence is related principally to tumour 
stage, series with different proportions of patients with 
stages A, B and C will have different rates. Therefore it is 
essential that studies report stage-specific local recurrence 
rates as well as an overall rate. For this reason, within a 
single study, accurate pathological examination using a 
comprehensive staging system is essential. All tumour 
margins should be examined thoroughly to exclude residual 
tumour in either the circumferential or longitudinal 
margins of resection. It is important for pathologist and 
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surgeon to agree as to whether the operation was curative or 
palliative. 

The deliberate or incidental selection of patients for 
inclusion in a study may bias recurrence rates. For example, 
the local recurrence rate ın a tertiary referral hospital 
treating a relatively high proportion of patients with 
complex disease may be higher than that in a general 
hospital. Results may also be skewed in a series in which 
patients are carefully filtered for their suitability for a 
particular surgical approach’. 

Most reported series properly exclude patients who have 
had adjuvant therapy. However, this may lead to deflation of 
the local recurrence rate if adjuvant therapy was given more 
frequently in patients with stage C tumours, thus shifting 
the balance towards patients with a low risk of recurrence. 
This is especially relevant in series of patients operated on in 
the past decade”. 

Accurate ascertainment of recurrence depends on thor- 
ough prospective follow-up, preferably with independent 
validation of all datat”. Reported studies frequently fail to 
describe the follow-up protocol in terms of how regularly 
patients were seen after operation and over what period, 
how many were lost to follow-up, what methods of 
surveillance were employed, and what steps were taken to 
verify that patients who died from causes other than 
colorectal cancer had not had a recurrence. Retrospective 
studies are flawed because of the likelihood of patients being 
lost to follow-up and consequent under-reporting of 
recurrence. 

Recurrence is time dependent: the longer the follow-up 
time (up to about 5 years), the more recurrences will be 
detected. It is therefore essential that follow-up be con- 
ducted for a sufficiently long period to allow most 
recurrences to occur. Some studies report 1- or 2-year rates 
only?ć?” which will necessarily be lower than 5-year rates”®. 

Most recent studies have used the actuarial method to 
calculate 5-year local recurrence rates, whereas earlier 
studies tended to report a crude rate where the numerator 
was the number of recurrences and the denominator was the 
number of operations performed. The actuarial method is 
clearly desirable as it takes account of the fact that 
recurrence is time dependent and also permits the inclusion 
of data from patients who have not been followed for a full 
5 years. However, the actuarial method will yield a deflated 
5-year rate if a substantial proportion of patients has not 
been followed for a full 5 years, for example when a study 
recruits patients over only 5 or 6 years and then analyses the 
results immediately. Related to this is the age distribution of 
patients. The older the patients, the more likely they are to 
die from causes other than colorectal cancer, reducing the 
number who might have had a recurrence if they had lived 
longer. 


© 1999 Blackwell Science Ltd 


E. L. Bokey, B. Ojerskog, P. H. Chapuis, O. F. Dent, R. C. Newland and G. Sinclair © Local recurrence of rectal cancer 1169 


Once all the above factors have been controlled 
through careful definition and study design, there will 
still be uncontrolled variability from one series to another 
in factors that may influence the local recurrence rate, for 
example in stage distribution. These other factors then 
need to be controlled in statistical multivariate modelling 
in order to identify their independent contribution 
accurately. 

This study has addressed all of these issues. In agreement 
with others, it was found that tumour stage was the most 
important predictor of local recurrence”. The only other 
pathological factor with an independent effect was venous 
invasion. After other factors were controlled, a distal margin 
of clearance of at least 1cm and the adoption of a 
standardized technique of total anatomical dissection 
significantly reduced the incidence of local recurrence. 

It has been suggested that total mesorectal excision is the 
best method of lowering the local recurrence rate’*”*. The 
results of this study do not support this view as the rate was 
similar in patients who had total mesorectal excision and 
those in whom the mesorectum was transected. This finding 
suggests that dissection along anatomical planes rather than 
total excision of the mesentery is paramount. This is 
important because the recent literature has been very 
confusing, encouraging surgeons to perform a low anterior 
resection unnecessarily for tumours in the upper third of the 
rectum to achieve total mesorectal excision, thus putting the 
patient at increased risk of anastomotic leakage”’. This 
point of view has now been recognized even by enthusiasts 
of total mesorectal excision*”. 

Many reports have advocated the use of adjuvant 
therapies in patients with rectal cancer’™??. This study 
demonstrates that total anatomical dissection in unselected 
patients achieved a local recurrence rate of 8 per cent 
regardless of the type of operation. This rate compares 
more than favourably with those reported in randomized 
controlled trials of patients having adjuvant therapy’’. In 
view of the considerable morbidity associated with adjuvant 
treatment”’, the present authors question its routine use 
without first ensuring optimal surgical technique. 
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Introduction: The effect of the antiangiogenic agent suramin on the healing of colonic anastomoses 
was studied in a rat model. 

Methods: Rats underwent an end-to-end colonic anastomosis and its healing was tested by measuring 
bursting pressure, hydroxyproline content and number of newly formed vessels. For the bursting 
pressure experiment suramin was given intraperitoneally in a dose of 200 mg/kg (maximal tolerable 
dose) and 100 mg/kg. Hydroxyproline content and vessel density were only tested at 100 mg/kg since 
the toxicity at this dose was lower whereas bursting pressure was still diminished. 

Results: There were no deaths. On the fourth day after operation bursting pressure in the control 
group was significantly higher than that in rats treated with suramin 200 mg/kg (P= 0-006) and 100 mg/ 
kg (P= 0-002). Rupture occurred at the anastomotic line. On day 7, this difference was not statistically 
significant. Four days after the operation, the hydroxyproline content and vessel density were 
significantly below that in control segments (hydroxyproline: 10-3 versus 7-8ug¢ per mg dry weight; 
vessel content: 85-7 versus 49.6 vessels per X 100 field for control and suramin-treated rats respectively). 
On the seventh day no difference in hydroxyproline levels was seen but the vessel density was still 


diminished significantly (P = 0-04). 


Conclusion: Experimentally, suramin significantly inhibits and delays healing of colonic anastomoses. 
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Paper accepted 26 May 1999 


Introduction 


In recent years it has become clear that angiogenesis plays a 
key role in the growth and metastatic pattern of various solid 
tumours. Microvessel density has been shown to be an 
independent prognostic factor in several carcinomas; in 
primary prostate’, breast” and colorectal carcinomas’ the 
presence of lymph node metastases correlates with the 
degree of angiogenesis. In addition, undetected micro- 
metastases responsible for recurrent disease after so-called 
curative resections rely on new blood vessels to provide 
them with necessary nutritients. 

From these observations interest has emerged in the use 
of antiangiogenic drugs in adjuvant treatment, for instance 
of colorectal carcinomas. The aim of using these agents is to 
keep the micrometastases in a small ‘dormant state’ 
rendering them more susceptible to the classical adjuvant 
therapies‘. 

However, angiogenesis is necessary in the healing phase 
of a wound as is the case in a healing colorectal anastomosis. 
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Therefore the use of antiangiogenic agents in the peri- 
operative setting of colorectal resection of a malignancy 
might interfere with the normal healing of these anasto- 
moses, causing important postoperative morbidity. 

For these reasons, the effect of the antiangiogenic agent 
suramin on the healing of a left-sided colonic anastomosis 
was studied in a rat model. Healing was tested by measuring 
bursting pressure, hydroxyproline content was used as a 
measure of collagen synthesis and angiogenesis was 
monitored by quantification of vessel density. 


Materials and methods 


These studies were approved by the Institutional Animal 
Care and Use Committee, University Hospital of Antwerp. 

Suramin (Germanin; Bayer, Leverkusen, Germany), a 
polysulphonated naphthylurea, was dissolved in 0-9 per cent 
sodium chloride and stored at a concentration of 25 mmol/l 
at —20°C until use. 
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All experiments were carried out double blind. While one 
investigator performed all colonic anastomoses, measure- 
ment of bursting pressures, hydroxyproline and vessel 
density was done by others. 


Animals 


Atotal of 112 male WAG/RI rats (Harlan CPB, Zeist, The 
Netherlands), weighing 150-250 g, were used in the study. 
Animals were housed individually in suspended mesh wire 
cages and fed a standard pellet diet (rat chow; Hope Farms, 
Woerden, The Netherlands) and water ad libitum. Animals 
were fasted for 12h before surgical intervention. Housing 
was temperature controlled and provided a 12-h light-dark 
cycle. 


Operative technique 


Animals were anaesthetized using pentobarbital sodium 
injections (25 mg/kg intraperitoneally). Animals were fasted 
overnight to clean the colon and to minimize contamination 
ofthe peritoneal cavity and wound. The abdominal area was 
shaved and prepared using standard aseptic techniques. The 
skin was disinfected with a 10 per cent povidone—iodine 
solution. A 5~cm midline incision was made. The descend- 
ing colon was identified and divided exactly 3 cm proximal 
from the rectal peritoneal reflection while preserving the 
vascular arcades. Anastomosis was performed using in- 
verted and interrupted 5/0 coated silk sutures. The 
abdominal wall and the skin were closed separately using 
4/0 polyglactin in a running fashion. 


Analysis of anastomotic healing (Table 1) 


Bursting pressure technique 


Thirty-two rats underwent an end-to-end colonic anasto- 
mosis and were randomly allocated to two groups. Rats in 
group l served as controls (7=16). Those in group 2 


Tablet Study protocol 


G. Hubens, F. L. Wuyts, P. Vermeulen, A. Hubens and E. Eyskens 


received the maximal tolerable dose (MTD) of suramin 
(200 mg/kg” intraperitoneally) the day of operation (7 = 16). 
Within each group, half of the animals were killed on the 
fourth day after operation and half on the seventh day. 

In a subsequent experiment, 20 rats underwent the same 
procedure and were divided into two groups: group 3 served 
as controls and group 4 received half the MTD of suramin, 
i.e. 100 mg/kg intraperitoneally. In this experiment animals 
were all killed on the fourth day because there was no 
diminution of bursting pressure on day 7 when suramin 
200 mg/kg was used. 

A 4-cm segment of colon including the anastomosis was 
dissected out en bloc in order to preserve the integrity of the 
anastomosis. One end of the separated colon was ligated. A 
blunt Shiley needle, secured into the other end, was then 
connected to the bursting pressure apparatus. ‘This 
consisted of an infusion pump and a manometer. The 
pressure was recorded by an in-line pressure transducer and 
chart recorder. The isolated specimen was then submerged 
in a normal saline bath. The intraluminal pressure was 
increased at a constant rate of 0-5 ml air per min. Bursting 
pressure was determined by noting leakage of air or gross 
rupture of the anastomosis. Bursting pressure measure- 
ments were obtained within 5 min of death. 


Quantification of hydroxyproline tissue content 


Forty rats underwent an end-to-end colonic anastomosis 
and were randomly allocated to two groups: a control 
group, which received intraperitoneal saline, and a treated 
group which received intraperitoneal suramin 100 mg/kg. 
Within each group, ten rats were killed on both the fourth 
and seventh days after operation. A 1-cm segment with the 
anastomosis in the middle was collected for biochemical 
analysis. The samples were frozen in liquid nitrogen and 
sent for analysis to the University Hospital of Nijmegen. 
The segments were analysed for hydroxyproline as de- 
scribed by Hesp et a/.°. Results were expressed as micro- 
grams per gram of dry tissue. 





Values are mean 
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Vessel density assessment 


Twenty rats underwent an end-to-end colonic anastomosis 
and were randomly allocated to two groups: a control 
group, which received saline intraperitoneally, and a treated 
group which received intraperitoneal suramin 100 mg/kg. 
Within each group, five rats were killed at both 4 and 7 days 
after operation. Angiogenesis in tissue sections of this 
healıng anastomosis was quantified according to a con- 
sensus report on this methodology’. In short, 1-cm 
segments of colon containing the anastomosis in the middle 
were immunostained for CD31 or platelet-endothelial cell 
adhesion molecule (Serotec, Oxford, UK). Diamino- 
benzidine was used as a chromogen. A light haematoxylin 
and eosin counterstaining was done. The three most 


. vascular areas of the granulation tissue were selected at 


low-power magnification (X 100). In each of these vascular 
‘hot spots’, individual microvessels were counted. Each 
brown-stained structure, independent of another, was 
regarded as a single vessel. The presence of a lumen or of 
red blood cells was not required. Co-staining inflammatory 
cells were excluded on morphological grounds. The mean 
value of the three counts per slide was used for further 
analysis. The high reproducibility of this method has been 


extensively documented’, 


Statistical analysis 

All data are presented as mean(s.d.). Differences between 
groups in bursting pressure and hydroxyproline content 
were assessed with Student’s t test. Mann—Whitney U test 


was used to compare the number of blood vessels in treated 
and untreated animals. Significance was defined as P < 0-05. 


Results 


Body-weight and clinical survey 


There were no deaths for the duration of the bursting 
pressure experiment. All rats lost weight after operation. 
Surgery alone induced a minimal reduction in body-weight, 
which amounted to approximately 7 per cent I day after 
operation. Preoperative weight was restored on the fourth 
day, whereafter normal growth was apparent. Suramin 
200 mg/kg induced a far greater weight loss, maximal 3 days 
after injection and amounting to 15 per cent of preoperative 
weight. However, from this moment onwards normal 
growth was restored (group 2). Weight loss after suramin 
100 mg/kg (group 4) was sunilar to that caused by surgery 
alone. 


Macroscopic pathological assessment 


At necropsy, all rats receiving suramin showed intra- 
abdominal bleeding, haemorrhaged testes and splenome- 
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galy (spleen weights 0-52(0-10)g for controls versus 
0.72(0-07)g after treatment with suramin 100 mg/kg; 
P=0-0009). No leaks or gross compromise of anastomotic 
sites or sequelae such as intra-abdominal abscess formation 
were noted. Ten suramin-treated animals showed accumu- 
lation of stool throughout the intestinal tract with the 
development of a subobstruction in two rats. 


Analysis of anastomotic healing (Table 1) 


Bursting pressure assessment 


On the fourth day after operation, mean bursting pressure, a 
measure of resistance to increasing intraluminal pressure, 
after administration of suramin 200 mg/kg was significantly 
lower than that in the control group (P=0-006). The 
rupture occurred at the anastomotic line in both groups. On 
the seventh day, the bursting pressure had increased in both 
groups, but the difference between groups was not 
significant (P=0-61). In both control and suramin groups, 
on day 7 the rupture occurred outside the anastomosis. 
After reducing the suramin dose to 100mg/kg, the 
differences in bursting pressure between the treated animals 
and controls on day 4 remained statistically significant 
(P=0-002). The differences in bursting pressure on the 
fourth day after operation between control groups (group 3: 
85 mmHg; group 1: 64mmHg) were not statistically 
significant as demonstrated by analysis of variance with 
the initial weights as co-variate (group 3: 206(4) g; group 1: 
167(4) g; P=0-16). 


Assessment of hydroxyproline content 


Hydroxyproline, as a measure of collagen, was quantified in 
5-mm segments containing the anastomosis in the middle. 
Four days after operation the hydroxyproline concentration 
within the anastomosis was significantly below that in the 
control segment (P=0-001). However, at 7 days, when 
concentrations in the control group had risen above those 
found in uninjured colon, anastomotic hydroxyproline 
concentrations showed no significant difference (P= 0-4). 
The levels were 10-3(1-3) and 7-8(1-5) ug per mg dry weight 
on day 4, and 17-8(3-0) and 18-7(1-8) ug per mg on day 7 ın 
control and suramin-treated animals respectively. 


Vessel density assessment 


Immunohistological measurements of vessel density made 
by counting the number of vessels within hot spots 
demonstrated a significant difference on day 4 (P=0-004) 
and on day 7 (P= 0-04). The vessel density was 49-6(9-0) and 
85-7(19-5) on day 4, and 71-1(28-4) and 90-2(19-6) on day 7 
in suramin-treated and control animals respectively. 
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Discussion 


This study demonstrates that systemic administration ofan 
antiangiogenic agent impairs healing of | left-sided colonic 
anastomotic sites. Suramin administration resulted in lower 
bursting pressures, and diminished stability of colonic 
anastomoses in the early healing phase within the first week. 
No differences could be demonstrated at 7 days, since 
bursting occurred at a site other than the anastomosis. 
Results of hydroxyproline and vessel density measurements 
also suggest that suramin unfavourably affects the rate of 
early anastomotic healing through mechanisms involved in 
collagen synthesis and angiogenesis. These results confirm 
the clinical data gathered retrospectively by Cole et al.” 
showing impaired one healing in patients undergoing a 
major surgical procedure while receiving intravenous 
suramin; eighteen complications were encountered in five 
of a total of 14 patients. The predominant ones were 
haemorrhage requiring reintervention in five patients, 
impaired wound healing in three patients and bowel 
dysmotility in two. 
As wound healing is a complex multistep 
overlapping phases including inflammation, formation of 
granulation tissue with angiogenesis and extracellular 


process of 


matrix remodelling, any factor disrupting one or more 
steps in this process will probably result in impaired wound 
healing. Initial coagulation is disturbed by suramin because 
of inhibition of clotting factors (V, VH, IV, X and XI), 
decreased clearance of endogenous heparin sulphate, 
increased circulating glycosaminoglycan anticoagulants 
and the potential to bind to the vascular endothelium with 


disruption of the coagulation cascade'™ 


. Many growth 
factors, which are messenger peptides secreted from a 
number of cell types integral to the repair mechanism, are 
inhibited in their activity by suramin. These include 
transforming growth factor B as a potent stimulator of the 
synthesis of matrix proteins, platelet-derived growth factor 
which is a major serum mitogen, basic fibroblast growth 
factor which has a major function as an angiogenesis peptide 
and epidermal erowth factor which generally stimulates cell 


. Only recently it was shown that suramin 1s 
13 


proliferation’? 
also able to inhibit vascular endothelial growth factor 
Inhibition of one or more of these growth factors will finally 
end in disruption of their mitogenic and chemoattractant 
properties, inability to release cytokines, impaired promo- 
tion of angiogenesis and production of extracellular matrix. 
Suramin unbalances the ratio and nature of glycosamino- 
glycans within the extracellular matrix. This in turn 

negatively affects cross-linking of collagen fibrils and the 
migration of fibroblasts. Accumulation of glycosaminogly- 
can by inhibition of lysosomal enzymes required for its 


British Journal of Surgery 1999, 86, 1171-1175 www. bjs.co.uk 


Ean can cause abnormal enlargement of various 
organs’, including the spleen as was apparent in this study. 

Several other adverse effects besides impaired wound 
healing have been demonstrated in this study. All suramin- 
treated animals had a weight loss that was more apparent 
than that in control rats. However, while this toxic effect 
may influence colonic healing, anastomotic healing is 
unaffected by a weight loss ch the order suffered by the 
animals in the present study'*. Bowel dysfunction may be 
explained by the ability of suramin to block grow th factor- 
receptor interactions, direct cytotoxic effects through the 
disruption of membrane-based and intracellular enzyme 
systems, and moue tion of polyneuropathies with autonomic 
dysfunction'® 

In summary, this study has demonstrated that exogenous 
suramin significantly inhibits and delays healing of colonic 
anastomoses. The exact mechanism by which suramin 
mediates these effects is unknown but is almost certainly 
triggered by various factors. If these findings are confirmed 
with other antiangiogenic agents, the perioperative use of 
antiangiogenic agents in colorectal surgery for malignancy 
should be questioned. 
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Background: There are very few studies evaluating the long-term functional outcome of coloanal 
anastomoses. This retrospective study aimed to compare long-term functional results of straight and 
colonic J pouch anastomoses. 

Methods: Thirty-seven patients, 25 with a straight anastomosis and 12 with a J pouch anastomosis, 
responded to a standardized telephone questionnaire. ‘The mean time since surgery was 10 (range 4- 
18) years. 

Results: The mean daily stool frequency was similar in both groups of patients (1-1 in patients with a 
reservoir, 1-5 in patients with a straight anastomosis). In both groups, two-thirds of patients had perfect 
continence or limited gas incontinence. Faecal incontinence was reported by two patients with a straight 
anastomosis and one patient with a pouch. Nocturnal stools and fragmentation were slightly more 
frequent in patients with a straight anastomosis. Half of the patients regularly used medication. ‘Thirty- 
five of the 37 patients reported satisfaction with functional results. 

Conclusion: Long-term functional results of coloanal anastomoses are satisfactory and, unlike early 
results, similar for both types of anastomosis. The functional benefit of a reservoir, seen in the first year 


after operation, is less evident with increasing time. 


Paper accepted 26 May 1999 


Introduction 


Since its description by Parks’, low anterior resection 
with coloanal anastomosis has gained wide acceptance in 
the treatment of diseases of the rectum, especially cancer 
of the middle and lower thirds. Increasing acceptance of 
short distal margins’* and a 5-year survival rate of about 
70 per cent” have contributed to its increased use. 
Functional consequences of straight coloanal anastomo- 
sis, especially increased frequency and fragmentation of 
stools, have lead some authors to propose the incorpora- 
tion of a colonic J pouch®’. Several randomized 
prospective studies have compared the functional out- 
comes of both types of anastomosis 1 year after operation. 
All concluded that the colonic J pouch was supenior'?”?. 
Long-term functional results, however, have been studied 
less frequently!+ t6, 

In this institution, low anterior resection wıth coloanal 
anastomosis has been used since 1980. During the early 
years (1980-1987) only straight coloanal anastomoses were 
performed. Since 1987 a colonic reservoir has been 
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incorporated in nearly half of the patients. The aim of this 
retrospective study was to compare the functional results of 
colonic J pouch and straight coloanal anastomosis at least 4 
years after surgery. 


Patients and methods 


From June 1980 to February 1994, 77 patients underwent 
rectal excision with coloanal anastomosis. Up to February 
1998, 30 of these patients had died, seven had been lost to 
follow-up and three had been reoperated on with resection 
of the anastomosis and formation of a definitive colostomy. 
The remaining 37 patients comprised the study population: 
25 patients with a straight coloanal anastomosis (11 men 
and 14 women; mean age 57 (range 24-79) years) and 12 
patients with a colonic J pouch anastomosis (four men and 
eight women; mean age 58 (range 44-67)years). The 
indications for surgery, anastomotic complications and 
early mean stool frequency, | year after the operation, are 
shown in Table 1. 
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Table1 Indications for surgery, anastomotic complications and 
early stool frequency. 





"Values are mean (range) 


Operative technique 


‘The patient was positioned to allow a combined abdominal 
and perineal approach. The inferior mesenteric artery was 
ligated below the left colic artery. The descending colon 
and the splenic flexure were mobilized. The rectum was 
dissected down to the anorectal junction. The bowel was 
divided in the region of the mid-sigmoid colon. In 12 
patients, a handsewn J-shaped colonic reservoir of 6-8 cm 
was constructed. From the perineal approach, a short 
mucosectomy was performed from just above the dentate 
line. All coloanal anastomoses were handsewn, using 
interrupted sutures of 3/0 polyglycolic acid. Each suture 
incorporated the full thickness of the colon. Straight 
coloanal anastomoses were either end to end (21 patients) 
or side to end (four patients). A temporary diverting stoma 
was constructed in 27 patients (right transverse colostomy 
in 14 patients, ileostomy in 13) and closed 3 months later. 
The choice of a straight or reservoir anastomosis was left to 
the operating surgeon’s clinical judgement. 


Functional assessment 


Long-term functional results were assessed during the 
month of February 1998, using a standardized telephone 
questionnaire. To avoid bias, the investigator was not aware 
of the type of coloanal anastomosis that had been 
performed. Data obtained included daily stool frequency; 
experience of nocturnal stools; fragmentation; daytime and 
night-time continence; need to wear protecting pads; gas— 
stool discrimination; urgency; regular use of medication; 
need for a strict diet; restriction in social activities; and 
degree of satisfaction. 
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Table2 Results 





“Values are mean (range) 


Results 


The mean time from operation to functional assessment was 
10 (range 4-18) years in patients with a straig 
anastomosis and 8 (range 4-Ii)yvears in patients with a 
colonic J pouch anastomosis. Results are summarized in 
Table 2. The early mean daily stool frequency | year after the 
operation was 2-9 in the straight anastomosis group and 13 
in the reservoir group. This had fallen to 1-5 and 1-1 per day 
respectively at the time of the study. Occasional nocturnal 
stools (ten of 25 patients versus two of 12) or fragmentation 


p 


my cHGArAl 
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of stools (ten of 25 versus three of 12) were more frequently 
reported by patients with a straight anastomosis. Five 
patients in the straight anastomosis group reported 
diffculty in differentiating between gas and stools, com- 
pared with none in the reservoir group. The proportion of 
patients suffering from urgency or having a modified 
perception of the need to evacuate was similar in both 
groups. 

Continence-relatec results were very similar in the two 
groups. Two-thirds of patients had perfect continence or 
troubles limited to gas incontinence, while one-quarter of 
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patients reported minor leaks (occasional soiling with liquid 
stool). Incontinence to solid stools was reported by two 
patients with a straight anastomosis and one with a pouch. 
Episodes of faecal incontinence were frequent (more than 
twice a week) and occurred both in daytime and at night- 
time in one patient; they were rare (once a month or less) 
and occurred only in daytime in two patients. The 
proportion of patients wearing pads was similar in both 
groups. 

The proportion of patients using medication to improve 
bowel function was nearly the same in both groups (straight 
anastomosis: 13 of 25 patients; J pouch: seven of 12), but the 
type of medication was different. The use of antidiarrhoeal 
medication was reported only by patients with a straight 
anastomosis. Uhe use of laxative medication was more 
frequent in patients with a pouch. Two patients regularly 
used enemas to elicit evacuation of the pouch. In both 
groups, at least half of the patients avoided particular foods, 
and nearly one-quarter of patients avoided certain activities 
(mainly long journeys by car or aeroplane) because of faecal 
incontinence (one patient) or urgency (seven patients). 

‘Thirty-five of the 37 patients were either ‘fully satisfied’ 
or ‘satished’ with functional results. Two patients in the 
straight anastomosis group reported dissatisfaction, com- 
pared with none in the reservoir group. The cause of 
dissatisfaction was faecal incontinence for one patient and 
delayed return to adequate function for the other. 


Discussion 


‘The present study is neither prospective nor randomized 
and the sample sizes are low. For this reason, statistical 
comparisons were not performed because they would have 
lacked power, However, the main interest of this purely 
descriptive study is the mean time between surgery and 
functional assessment, 10 years, which is the longest 
reported so far. 

The easiest way to appreciate functional results is to 
consider the degree of patient satisfaction. In view of the 
high satisfaction rate observed, long-term results after low 
anterior resection with coloanal anastomosis seem excel- 
lent. However, this subjective criterion does not vield an 
accurate reflection of functional results, mainly because 27 
of 37 patients hada temporary diverting stoma, which might 
have improved their acceptance of minor symptoms, and 
because 30 of the patients survived cancer and the relief of 
being cured certainly influenced their degree of satisfaction. 

Regarding continence, early results of coloanal anasto- 
moses are generally satisfying: incontinence to gas and 
minor leaks are frequent, but real faecal incontinence is rare 
and even absent in some series™'*'”, The present study 
suggests that these results do not change over time. Unlike 
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some series! ™ 7, no difference was observed between 


patients with a straight anastomosis and those with a 
reservoir. 

In the first year after operation, the mean stool frequency 
is known to be significantly lower in patients with a reservoir 
than in those with a straight anastomosis". In the present 
study, the mean stool frequency was close in the two groups 
of patients (1-1 versus 1-5). For patients with a reservoir, it 
was consistent with published values O18 0 whereas for 
patients with a straight anastomosis it was very low 
compared with previous data! IE A possible explana- 
tion is the long time elapsed since the operation. An 
improvement in function, with a decrease in stool 
frequency, during the first 2 years after operation is 
generally seen with both types of anastomosis’ t°. The 
present study suggests that results for colonic J pouch 
anastomoses remain stable beyond these 2 years, while 
those for straight anastomoses continue to improve. 
However, the assessment of the stool frequency is biased, 
since a lot of patients used medication to improve bowel 
function. The medication required depended on the type of 
anastomosis: antidiarrhoeal medication in patients with a 
straight anastomosis, and laxatives and enemas in patients 
with a reservoir. 

Some functional complaints may persist long after the 
operation. In the present study, as in that of Dehni et alô, 
fragmentation of stools was the most frequent complaint. 
Defined as multiple evacuations at short intervals, over a 
1~2-h period, with persistence between evacuations of a 
sensation of ‘rectal fullness’, fragmentation has been 
reported to be less frequent when a colonic J pouch is 
fashioned’ '. This was observed in the present study. Unlike 
stool frequency, fragmentation does not seem to improve 
with time. Indeed, the fragmentation rates observed are 
close to those reported by Berger er a/.'” (colonic J pouch 
anastomosis) and Paty et a/.'* (strai ght coloanal anastomo- 
sis). Urgency also seems common long after the operation. 
In the present study it was the main cause of limitation of 
social activities and, unlike in some series, it was irrelevant 
to the type of anastomosis. Inability to differentiate between 
gas and stools may also persist long after the operation. In 
the present series, this was only experienced by patients with 
a straight anastomosis, but other authors have observed it in 
patients with a reservoir!®. Occasional episodes of nocturnal 
stools seem less frequent in patients with a reservoir. The 
perception of the need to evacuate is frequently modified 
with both types of anastomosis. 

The long-term functional results of coloanal anasto- 
moses are satisfactory; the majority of patients have an 
almost normal life and, unlike early results, long-term 
outcome seems very similar with both types of anastomosis, 
especially with respect to daily stool frequency. Similar 
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findings were recently reported by Joo et a/.’°. The present 
study suggests that the functional superiority of the colonic 
J pouch observed in the first year after operation does not 
persist in the long term. The real advantage of the colonic 
reservoir seems to be the rapidity with which good 
functional results are obtained. 
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Background: The influence of surgical manipulation and carbon dioxide pneumoperitoneum on 
intraperitoneal tumour growth and port-site metastasis during laparoscopic colon resection is still 
unknown. 

Methods: Some 33 male WAG/Rij rats were randomized into three experimental groups: a laparoscopy 
group with carbon dioxide pneumoperitoneum (n= 11), a gasless laparoscopy group (#=11) and a 
laparotomy group (n =11). After transanal injection of a tumour cell suspension (1 x 10° CC 531 cells) 
into the distal colon, a colon segment resection and an end-to-end anastomosis (laparoscopy; intra- 
abdominal technique) were performed. ‘Tumour growth was scored semiquantitatively 24 days after the 
operation. Data were analysed by the Kruskal-Wallis test. 

Results: The tumour indices from the four locations with the greatest tumour growth were 
significantly decreased in the laparoscopy group with carbon dioxide pneumoperitoneum compared 
with the gasless laparoscopy and laparotomy groups (P<0.01). Port-site metastases were significantly 
decreased in the carbon dioxide pneumoperitoneum group compared with the gasless laparoscopy 
group (P= 0-05). A : 
Conclusion: A full laparotomy incision promotes greater tumour growth than does carbon dioxide 
pneumoperitoneum. Surgical manipulation stimulates local tumour spread more than the establishment 


of a carbon dioxide pneumoperitoneum. 


Paper accepted 27 April 1999 


Introduction 


The effects of laparoscopic surgery on tumour growth and 
spread remain unclear. Reports of implantation and 
intraperitoneal tumour dissemination after laparoscopic 
procedures in patients with intra-abdominal malignancy are 
a source of increasing concern and represent the most 
important factor that precludes widespread employment of 
laparoscopy in the treatment of malignant disease’. 

Recent experimental studies suggest a multifactorial 
aetiology for laparoscopic tumour spread. In vitro experi- 
ments have suggested a promoting effect of carbon dioxide 
on the growth of cancer cells”. However, tumour growth in 
vivo is always subject to the systemic immunological effects 
resulting from surgical intervention. Procedures effected in 
rats through small incisions resulted in preservation of 
postoperative systemic immune function’. In accordance 
with these findings, greater peritoneal tumour growth was 
found after laparotomy than after carbon dioxide pneumo- 
peritoneum in a solid tumour model as well as in a cell 
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suspension model in the rat; however, gasless laparoscopy 
was associated with fewer port-site metastases and less 
tumour growth than carbon dioxide laparoscopy*. A full 
laparotomy incision appears to have a greater effect than 
does carbon dioxide pneumoperitoneum on postoperative 
tumour growth, but insufflation of carbon dioxide has 
recognized local and systemic side-effects. One question, 
therefore, is whether gasless techniques are superior to 
carbon dioxide laparoscopy in cancer surgery. The pressure 
and insufflation time may influence the experimental results 
of tumour cell dissemination and malignant cell growth. 

However, tumour spread after surgical procedures does 
not depend only on the route of access and exposure. 
Complex surgical techniques, procedure and manipulation 
time, local tissue trauma and general aspects of the operative 
technique must also be considered. In a realistic experi- 
mental set-up these factors should be comparable to the 
clinical situation. 

The purpose of the present study was to include 
important factors in cancer surgery and to reconcile the 
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effects of tumour recurrence that may be associated with 
minimally invasive surgery in a colorectal cancer model. 
The recently described model of laparoscopic colon surgery 
in the rat was modified to include local tumour cell spillage 
from the manipulation site during segment resection 


followed by creation of intraperitoneal anastomoses”. 


Materials and methods 


Animals 


Thirty-three male inbred WAG/Ri rats weighing 150- 
180 g were kept under standard laboratory conditions (12 h 
light/12 h dark, room temperature 25°C, relative humidity 
55 per cent) with free access to standard laboratory diet and 
water ad libitum. 


Tumour 


CC 531 is a 1,2-dimethylhydrazine-induced, weakly im- 
munogenic, moderately differentiated colon adenocarcino- 
ma, transplantable in syngeneic WAG/Ry rats. The cells 
were cultured in RPMI1640 medium, 2 per cent Hepes 
buffer solution, | per cent streptomycin—penicillin and 5 per 
cent fetal calf serum at 37°C in an atmosphere of 5 per cent 
carbon dioxide. Before use, the cells were washed with 
phosphate-buffered saline, trypsinized for 5 min and 
centrifuged for 5min at 1200r.p.m. Viable cells were 
counted using trypan blue exclusion. Viability always 
exceeded 95 per cent. To establish the tumour model, a 
concentration of | x 10° cells/ml was used. 


Operative groups 


The animals were randomized into three different operative 
groups: a conventional laparotomy group (#=11), a 
laparoscopy group with carbon dioxide pneumoperitoneum 
(n=11) and a gasless laparoscopy group (7=11). All 
procedures were performed by one surgeon with wide 
experience of the different surgical techniques. 


Operative procedures 


The rats were anaesthetized by intraperitoneal injection of 
pentobarbital sodium 0-5 ml per 100 mg and fixed in the 
supine position. 


Conventional laparotomy 


For conventional laparotomy, the animals underwent a 6- 
cm midline incision. The viscera were separated and the 
colon was exteriorized. A probe 8 cm in length was inserted 
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transanally into tke colon and imi of the tumour cell 
suspension was injected. A colon segment of lem was 
resected and an end-to-end anastomosis was performed 
using a 7/0 suture. Total operating time was Y0 min. 


Laparoscopy with carbon dioxide pneunioperitones 

A Veress needle was inserted between the middie and lower 
thirds of the space between the xiphoid and pubis, and a 
pneumoperitoneum of 7mmbig was created 
electronic laparoflator (Aesculap, Tuttlingen, Germany). 
A laparoscopic sheath with an insufflation side 
followed by a -mm arthroscope was inserted mid- 
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abdominally. Under direct vision, two operating ports were 
implanted in the lower abdomen. The tumour cell 
suspension was injected transanally. Colon segment resec- 
tion and end-to-end anastomosis were performed intra- 
corporally using a 7/0 suture. Total operating nme was 
90 min. 


Gasless laparoscopy 


An abdominal wall lift was performed using two abdominal 
retraction wires. A laparoscopic sheath and 4-rers arthro- 
scope were inserted and two operating ports were im- 
planted. Colon resection and end-to-end anastomosis were 
performed intracorporally with a 7/0 suture. Total operat- 
ing time was 90 min. 


Evaluation 


During the first 7 days after operation the rats were weighed 
operation all animals were killed and intraperitoneal 
tumour growth was scored with a semiquantitative cancer 
index’ (Table 1). The score was assessed by two independent 
observers. Tumour growth was evaluated in the subcutis 
(abdominal wall mezastasis), parietal peritoneum, anasto- 
mosis, mesentery, liver, kidney, retroperitoneum, omentum 
and scrotal fat. Addicionally, the cancer indices at the four 
sites with the greatest tumour growth and the four sites with 


Table1 Cancer index scoring 
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the least tumour growth were determined. The anastomosis 
was excised and weighed. 


Statistical analysis 


Mean and standard deviation were calculated. To analyse 
the data for significant differences between the groups, the 
Kruskal-Wallis test (global test) and the Dunn test with o 
correction were performed. 


Results 


One animal in the carbon dioxide pneumoperitoneum 
group and one in the laparotomy group died from 
anaesthesia. Thirty-one animals survived the operative 
procedure and could be evaluated 24 days following 
surgery. No unexpected morbidity or death occurred after 
colon surgery. 


Manipulation time 


The manipulation time varied from 7 to 17 (mean 12) min in 
the laparotomy group, from 20 to 37 (mean 26) min in the 
laparoscopy group with carbon dioxide pneumoperitoneum 
and from 28 to 55 (mean 40) min in the gasless laparoscopy 


group. 


Body-weight 


Body-weight decreased after operation in all groups during 
the first 7days with a maximum of 5 per cent. In the 
following weeks the body-weight recovered up to 120 per 
cent of the preoperative value. In the last 4days of the 
experiment, the weight almost reached a plateau. No 
significant differences between the three experimental 
groups were found. 


Cancer index 


Total tumour load 


The cancer indices from the four locations with greatest 
tumour growth were significantly lower in the laparoscopy 
group with carbon dioxide pneumoperitoneum (P<0-01) 
than in the gasless laparoscopy group (P = 0-002) and the 
laparotomy group (P=0-01). This was confirmed by the 
total value of the cancer indices from the four locations with 
the least tumour growth (P=0.01). No significant differ- 
ence in total tumour load was found between the gasless 
laparoscopy group and the laparotomy group (Fig. 1). 
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Port sites 


In the carbon dioxide pneumoperitoneum group, one 
animal developed tumour nodes in the subcutis of the 
abdominal incision sites, compared with seven in the gasless 
laparoscopy group and five in the laparotomy group. The 
cancer indices scored in the subcutis were significantly 
decreased in the pneemoperitoneum group compared with 
the gasless laparoscopy group (P = 0-05). 


Liver 


Tumour growth in the liver was found in three animals in 
the carbon dioxide pneumoperitoneum group, and in all 
animals in the gasless laparoscopy and laparotomy groups. 
Cancer indices scored for the liver were significantly lower 
in the pneumoperiteneum group than the gasless laparo- 
scopy group (P = 0-002). 


Kidney 


Three animals in the carbon dioxide pneumoperitoneum 
group developed kidney metastases, compared with nine in 
each of the gasless laparoscopy and laparotomy groups. The 
cancer indices scored for the kidney were significantly lower 
in the pneumoperitoneum group than the gasless laparo- 
scopy group (P = 0-009). 


ANASTOMOSIS 


All animals in the three experimental groups developed 
tumour growth in the area of the anastomosis. The cancer 
index ranged from 1 to 4 (mean 2-0) in the carbon dioxide 
laparoscopy group, from 1 to 5 (mean 4-0) in the gasless 
laparoscopy group and from 2 to $ (mean 4-1) in the 
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Fig. 1 Mean(s.d.) cancer index of the three operative groups at 
the four sites with the most tumour growth. *P< 0-01 (Kruskal- 
Wallis test) 
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Table2 Tumour growth assessed as mean cancer index at differ- 
ent abdominal sites in the carbon dioxide pneumoperitoneum, 
gasless laparoscopy and open laparotomy groups 





“Kruskal-Wallis test. +P < 0-05 versus gasless laparoscopy group and versus 
open laparotomy group (Dunn—Holm test); there were no significant 
differences between the gasless laparoscopy and open laparotomy groups 


laparotomy group. At the anastomosis there were signifi- 
cant differences between the cancer indices of the pneumo- 
peritoneum group and those of the gasless group (P = 0-005) 
and the laparotomy group (P = 0-005) (Table 2). 


Weight of anastomosis 


The weight of the anastomosis ranged from 0-3 to 11-5 
(mean 4-7) g in the laparotomy group, from 0-1 to 3-7 (mean 
0-9) g in carbon dioxide pneumoperitoneum group and 
fon. 0-2 to 7-2 (mean 3-9)g in the gasless laparoscopy 
group. The anastomosis weighed significantly less in the 
carbon dioxide pneumoperitoneum than in the gasless 
laparoscopy and laparotomy groups (P<0-01). There was 
no difference between the weight of the anastomosis in the 
gasless laparoscopy group and the open group (P> 0-05). 


Discussion 


Laparoscopic surgery for colorectal cancer has been 
suggested to result in an earlier return of bowel function, 
earlier discharge of the patient from the hospital, and a more 
rapid return to work and activities of daily living, but is 
suspected of being responsible for previously unrecognized 
patterns of tumour spread such as pen -site recurrence and 
unexpected peritoneal carcinomatosis’. The overall inci- 
dence of these phenomena cannot be determined given that 
the total number of patients undergoing such procedures is 
unknown. Several aspects of laparoscopic surgery for 
treatment of malignant disease have been deemed to be 
responsible for an increased probability of wound implan- 
tation and peritoneal tumour growth. The increase in 
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exfoliation of tumour cells may result from greater 
manipulation with laparoscopic instruments near the 
tumour or at the tumour itself. Instruments and pert sites 
may be contaminated by malignant cells during igen: 
tion and extraction of the specimen”. A direct physical and 
chemical influence of the pneumoperitoneum and pressure 
on tumour cell diffusion and malignant cell growth we 
been mentioned’. In view of recent experimental investig 
tions and the complexity of the clinical situation, a 
multifactorial aetiology of rumour recurrence after la paro- 
scopy must be considered. 

The present study extends the technique of laparoscopic 
colon surgery in a recently described rat mode!’ to include 
the gasless laparoscopic approach. The feasibility of 
laparoscopic colon resection in the rat while performing 
intra-abdominal sutured anastomosis has been g iready 
demonstrated. CC 531 moderately differentiated colon 
adenocarcinoma cels injected into the peritoneal cavity of 
syngeneic WAG/Ri} rats at the time of a surgical procedure 
have proved to be a good model for studying the spread of 
cancer”. Umpleby er al.” have shown that free viable cancer 
cells occur in the peritoneal cavity in 70 per cent of all 
patients with colorectal cancer, This observation provides ; 
basis for justifying the cell suspension model, because A 
viable cells can impiant at the peritoneum and the trocar 
sites. The direct implantation of tumour cells that occurs 
during manipulation in the operating field or when a 
specimen is removed through a narrow incision on the 
abdominal wall was only partly considered in the cell 
suspension model. However, a solid colon cancer model in 
the rat is not available. To include both direct and indirect 
implantation of tumour cells in the present study, the cell 
suspension model was modified, in order to introduce 
cancer cells into the lumen of the distal colon. Using this 
technique, the cell-containing segment of the colon 
represents the origir of tumour spillage during resection 
and anastomosis of the colon. This technique may simulate 
the clinical situation setter than the cell suspension model. 
To include the adverse effects of a carbon dioxide 
pneumoperitoneum on physiological function, a sufficient 
procedure time of 90 min and an intra-abdominal pressure 
of 7mmHg were selected for creation os a pneumoper- 
itoneum. Recent experiments in the rat? have demon- 
strated that under these conditions portal venous blood fow 
is reduced by about 50 per cent. A comparable depression of 

blood flow in the human portal vein occurs with a pressure 
of 12-14mmHg"?. 

In contrast to previous studies, in the present study there 
was no difference in postoperative body-weight between the 
three groups, owing to the complex and realistic experi- 
mental set-up'*. Porz-site recurrence and i intraperitoneal 
tumour growth were significantly lower in the lapa roscopy 
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group with carbon dioxide pneumoperitoneum than in the 
gasless laparoscopy and laparotomy groups. Abdominal 
surgery, performed via either a large incision or via the 
laparoscopic approach, may systemically encourage tumour 
growth in the postoperative period. A full laparotomy 
incision appears to have a significantly greater effect than a 
carbon dioxide pneumoperitoneum on postoperative im- 
munosuppression and tumour growth. These findings 
accord with previous investigations. Allendorf etal.’ 
compared a full laparotomy incision in mice with a carbon 
dioxide pneumoperitoneum. In the laparotomy group 
tumours were significantly larger than those in the 
pneumoperitoneum and control groups. Bouvy et al.'* 
compared tumour growth after open and laparoscopically 
assisted small bowel resection in rats. The mean tumour size 
in the open group was significantly greater than that in the 
laparoscopically assisted group. In a further study with rats 
using colon cancer cell suspensions, Bouvy et al.* recorded 
greater tumour growth after laparotomy in comparison to 
carbon dioxide pneumoperitoneum and greater peritoneal 
tumour growth in the carbon dioxide group than ina gasless 
group. In this study the procedure lasted only 20 min, and a 
real operation was not carried out. Gasless laparoscopy 
avoids local and systemic side-effects of carbon dioxide 
insufflation. 

The results of the present study contrast with the data of 
Bouvy et al. in that the gasless laparoscopy group had greater 
intraperitoneal tumour growth and more port-site metas- 
tases than the carbon dioxide pneumoperitoneum group, 
Even the tumour load of the anastomosis, corresponding to 
the weight of the anastomosis, was significantly greater 
without pneumoperitoneum. Gasless laparoscopic colon 
resection is technically difficult, because exposure of the 
distal colon by mechanical retraction is limited. Although 
the same operation was carried out in both groups, the 
manipulation time for colon segment resection in the 
gasless laparoscopy group was much longer than that in the 
pneumoperitoneum group. Generally, surgical manipula- 
tion increases tissue trauma, local inflammation, systemic 
postoperative immunosuppression and may promote ma- 
lignant cell growth'*'!°. However, colon segment resection 
and suturing the anastomosis laparoscopically in the abdo- 
men of the rat, as in the present study, are very demanding 
operative procedures causing much tissue trauma. The 
higher incidence of port-site metastases in the gasless group 
might be a result of greater tissue trauma and mechanical 
contamination of the port site with instruments owing to 
the long manipulation time. The results of the study do not 
suggest that laparoscopy with pneumoperitoneum is gen- 
erally a better surgical procedure than gasless laparoscopy 
but in complex procedures this surgical technique appeared 
to have great influence on tumour spread. 


British Journal of Surgery 1999, 86, 1180-1184 www. bjs.co.uk 


References 


1 Schaeff B, Paolucci V, Thomopoulos J. Port site recurrences 
after laparoscopic surgery. A review. Digestive Surgery 1998; 

15: 124-34. 

Jacobi CA, Sabat R, Böhm B, Zieren HU, Volk HD, Miiller 


JM. Pneumoperitoneum with carbon dioxide stimulates 


Pod 


growth of malignant colonic cells. Surgery 1997; 121; 72-8. 
Allendorf JD, Bessler M, Whelan RL, Trokel M, Laird DA, 
Terry MB etal. Better preservation of immune function after 


pad 


laparoscopic-assisted vs. open bowel resection in a murine 
model. Dis Colon Rectum 1996; 39(Suppl. 10): 567-72. 

4 Bouvy ND, Marquet RL, Jeekel H, Bonjer HJ. Impact of 
gas(less) laparoscopy and laparotomy on peritoneal tumor 
growth and abdominal wall metastases. Ann Surg 1996, 224: 
694-701. 


Berguer R, Gutt CN. Laparoscopic colon surgery in a rat 


At 


model. A preliminary report. Surg Endosc 1994; 8: 1195-7. 
6 Gutt CN, Riemer V, Brier C, Berguer R, Paolucci V. 
Standardized technique of laparoscopic surgery in the rat. 
Digestive Surgery 1998; 15: 135-9. 
7 Steller EP, Ottow RT, Matthews W, Sugarbaker PH, 
Rosenberg SA. Recombinant interleukin-2 and adoptively 


~~ 


transferred lymphoekine-activated killer cells in the treatment 
of experimental peritoneal carcinomatosis. Surg Forum 1985; 
36: 390-2. 

8 Reymond MA, Wittekind C, Jung A, Hohenberger W, 
Kirchner T, Kockerling F. The incidence of port-site 
metastases might be reduced. Surg Endose 1997; 11: 902-6, 

9 Umpleby HC, Fermor B, Symes MO, Williamson RCN. 
Viability of exfoliated colorectal carcinoma cells. Br 7 Surg 
1984; 71: 659-63. | 

10 Gurt CN, Schmandra TC. Portal venous flow during CO2- 
pneumoperitoneum in the rat. Sarg Endosc 1999, (in press). 

11 Jakimowicz J, Stultiens G, Smulders F. Laparoscopic 
insufflation of the abdomen reduces portal venous flow. Surg 
Endose 1998; 12: 129-32. 

12 Bouvy ND, Marquet RL, Hamming JF, Jeekel J, Bonjer HJ. 
Laparoscopic surgery in the rat. Beneficial effect on body 
weight and tumor take. Surg Endosc 1996; 10: 490-4. 

13 Allendorf JDF, Bessler M, Kayton ML, Oesterling SD, Treat 
MR, Nowygrod R etal. Increased tumor establishment and 
growth after laparoscopy vs laparotomy in a murine model. 
Arch Surg 1995; 130: 649-53. 

14 Bouvy ND, Marquet RL, Jeekel H, Bonjer HJ. Laparoscopic 
surgery is associated with less tumour growth stimulation than 
conventional surgery: an experimental study. Br 7 Surg 1997; 
84: 358-61. 

15 Murthy SM, Goldschmidt RA, Rao LN, Ammirati M, 
Buchmann T, Scanlon EF. The influence of surgical trauma on 
experimental metastasis. Cancer 1989; 64: 2035-44. 

16 Bonjer HJ, Gutt CN, Hubens G, Krähenbühl L, Kim SH, 
Bouvy ND et al. Port-site metastases in laparoscopic surgery. 
First workshop on experimental laparoscopic surgery, 
Frankfurt 1997. Surg Endosc 1998; 12: 1102-3. 


© 1999 Blackwell Science Ltd 


bonansa AR fea oe A 
| Original article | 


erae a s 





Desmoid tumours complicating familial adenomatous 


polyposis 


S. K. Clark, K. F. Neale, J. C. Landgrebe and R. K. S. Phillips 
The Polyposis Registry and Imperial Cancer Research Fund Colorectal Cancer Unit, St Mark’s Hospital, Harrow, UK 


Correspondence to: Mr R K. S. Phillips, The Polyposis Registry, St Mark’s Hospital, Northwick Park, Harrow HAI 3UJ, UK 


Background: Desmoid tumours are one of the most important and intriguing extracolonic 
manifestations of familial adenomatous polyposis (FAP). They have been studied only in small numbers 
of patients. 

Methods: Patients with FAP who also had desmoid tumour were identified from a polyposis registry 
database and their hospital notes were reviewed. 

Results: There were 166 desmoids in 88 patients (median age 32 (interquartile range 22-38) years; 51 
(58 per cent) female); 83 tumours (50 per cent) were within the abdomen and 80 (48 per cent) were in 
the abdominal wall. AIl but 16 individuals (18 per cent) had already undergone abdominal surgery, which 
was significantly more recent in women (P=0-01, Mann-Whitney U test). Intra-abdominal desmoids 
caused small bowel and ureteric obstruction and resulted in ten deaths; survival was significantly poorer 
than in patients with abdominal wall desmoid alone (x? = 3-93, 1 d.f., P= 0-047, log rank test), and eight 
of 22 patients who underwent resection of intra-abdominal desmoid died in the perioperative period. 
Conclusion: Abdominal wall desmoids caused no deaths or significant morbidity; although recurrence 
was common after excision, the treatment was safe. Intra-abdominal desmoids can cause serious 
complications and treatment is often unsuccessful; in particular, surgery for desmoids at this site is 


hazardous. 
Paper accepted 26 May 1999 Bntsh Journal of Surgery 1999, 86, 1185-1189 
Introduction bowel and, more recently, upper gastrointestinal screening 


Familial adenomatous polyposis (FAP) is an autosomal 
dominant condition caused by germline mutation of the 
APC tumour suppressor gene, which occurs with a 
frequency of approximately one in 7500 of the population’; 
about 15 per cent of cases result from a new, rather than an 
inherited, mutation. The defining feature of FAP is the 
development of multiple adenomatous large bowel polyps 
in childhood and adolescence which inevitably progress to 
colorectal carcinoma’, so that patients are usually treated by 
prophylactic colectomy in their teens or early twenties. 
FAP is now recognized to bea more generalized disorder, 
in which a spectrum of extracolonic manifestations occurs’. 
Desmoid tumours — poorly understood, locally invasive 
proliferations of myofibroblasts which arise in about 10 per 
cent of patients with FAP* — are one of the most important 
of these as they contribute significantly to morbidity and 
mortality rates’. Their importance is likely to increase as 
improvements in screening and management of the large 
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by endoscopy further reduce the number of deaths from 
rectal and upper gastrointestinal malignancy’°. 

Trauma (particularly surgical), oestrogens and the 
presence of a particular range of APC mutations have been 
implicated in the aetiology of desmoids, although their 
natural history remains obscure. A variety of treatments, 
including surgical excision, non-steroidal anti-inflamma- 
tory drugs (NSAIDs), antioestrogens and cytotoxic che- 
motherapy have been advocated, but good evidence for the 
efficacy of most of these is lacking*, because only small 
numbers of patients with FAP and associated desmoids have 
been studied. 


Patients and methods 

All patients with FAP registered with the St Mark’s Hospital 
Polyposis Registry who also had desmoid disease were 
identified by a search of the Polyposis Registry database. 
The Registry records, hospital notes and pathology reports 
of these patients were examined. 
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Particular note was made of the anatomical site of the 
desmoids, the age at which they were diagnosed, their 
relationship to previous surgery and any history of desmoid 
tumour in a first-degree relative. In women, obstetric 
history and combined oral contraceptive and hormone 
replacement therapy use was recorded. In each case 
treatment given and outcome were detailed. 


Statistical analysis 


Differences in proportions were tested with the x test (with 
Yates correction), and medians were compared with the 
Mann-Whitney U test. Survival estimates were calculated 
by the Kaplan-Meier method and compared by means of 
the log rank test. P< 0-05 was considered to be statistically 
significant. 


Results 
Presentation and complications 


A total of 166 distinct desmoid tumours were documented 
in 88 patients. In 51 (58 per cent) the tumour was solitary; 
the number of tumours per individual ranged from 1 to 10 
(median 1 (interquartile range (i.q.r.) 1-0-2-5)). Desmoids 
were found exclusively within the abdomen in 36 patients 
(41 per cent), in the abdominal wall alone in 20 (23 per cent) 
and at both sites in 31 (35 per cent), one of whom also had an 
extra-abdominal tumour. Another patient had extra- 
abdominal desmoids (in the chest wall and within the 
thorax) and abdominal wall tumours. The anatomical sites 
of the desmoids are detailed in Table 1. 

The majority of desmoids (130 (78 per cent)) were 
clinically apparent. The remaining 36 (22 per cent) were 
discovered incidentally at laparotomy, in two patients 
preventing the planned restorative proctectomy from being 
carried out; in each case proctectomy and end-ileostomy 
was performed instead. In another patient, restorative 


Table1 Anatomical distribution of 166 desmoid tumours 





Values in parentheses are percentages 
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proctocolectomy had to be abandoned and total colectomy 
and ileorectal anastomosis performed, and in one patient a 
previously unsuspected desmoid tumour rendered colect- 
omy impossible. 

One abdominal wall desmoid invaded the small bowel, 
resulting in a fistula. Apart from this, no serious complica- 
tions occurred and the majority of abdominal wall tumours 
were asymptomatic. Twenty patients with intra-abdominal 
desmoid reported abdominal pain; complications docu- 
mented in those with intra-abdominal desmoid were small 
bowel obstruction in 18 (27 per cent), ureteric obstruction 
in 16 (24 per cent), Dowel perforation in six (9 per cent), 
enterocutaneous fistula in three (4 per cent), intestinal 
haemorrhage in three (4 per cent), ileoanal pouch failure in 
two (3 per cent) and deep venous thrombosis in one patient 
(1 per cent). 

The diagnosis of a patient’s first desmoid tumour was 
made at a median age of 31 (i.q.r. 22-41) years, and of 
desmoids overall at a median of 32 (i.q.r. 22-38) years. The 
age at diagnosis did not vary significantly with anatomical 
site. 


Aetiological factors 


Desmoid was diagnosed in 16 patients (18 per cent) without 
a history of surgery. Forty-seven individuals had undergone 
total colectomy and ileorectal anastomosis, ten restorative 
proctocolectomy, ten panproctocolectomy and five had had 
other abdominal operations. Desmoid tumours diagnosed 
after operation were identified a median of 2-4 (i.q.r. 1-5- 
4.4) years later. This time interval was no different for 
desmoids in the abdominal wall or at intra-abdominal sites. 

Of the patients with desmoid tumour, 51 (58 per cent) 
were female and 37 (42 per cent) were male. The resulting 
female : male ratio of 1-4 was not significantly different from 
the expected ratio of 1-0. However, only nine of the 37 men 
compared with 27 (53 per cent) of the 51 women had more 
than one desmoid tumour, a statistically significant 
difference (y° = 7-26, 1 d.f., P=0-007). The median age at 
diagnosis of desmoid tumour was significantly lower in 
women than in men (26 versus 36years respectively; 
P=0-02, Mann—Whitney U test), as was the median time 
since previous surgery (2-1 versus 2-9 years; P= 0-01, Mann- 
Whitney U test), although the age at prophylactic surgery 
did not differ according to sex. 

Twenty-one (41 per cent) of the women with desmoids 
were nulliparous, ten (20 per cent) had had one pregnancy, 
17 (33 per cent) had had two, two (4 per cent) had had three 
and one (2 per cent) had had four. Three women became 
pregnant after prophylactic surgery and went on to develop 
desmoid tumour within 2 years; in another, an abdominal 
wall desmoid grew during pregnancy. However, a further 
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woman had had two children, her intra-abdominal desmoid 
remaining unchanged throughout both' pregnancies. Two 
women who had undergone excision of abdominal wall 
desmoids later became pregnant; neither had recurrent or 
new desmoid formation on follow-up. 

Desmoids developed and progressed in four women 
taking the combined oral contraceptive pill and in one 
woman receiving hormone replacement therapy. Another 
rapidly growing intra-abdominal desmoid became stable 
after oophorectomy. 

Sixty-one patients (69 per cent) had no first-degree 
relative with desmoids, 16 (18 per cent) had one such 
relative and seven (8 per cent) had two. Four patients had 
FAP as a result of a new mutation, so had no relatives with 
the condition. The distribution and behaviour of the 
desmoid tumours in this group did not differ from those 
in patients with inherited mutations. 


‘Treatment 


Forty-seven desmoids were treated with NSAIDs (sulindac 
in all but one patient, in whom indomethacin was used); 33 
continued to enlarge, while 14 stabilized or regressed. 
Thirty-seven patients were treated with antioestrogens 
(tamoxifen or toremifene); 30 progressed on treatment, 
while seven stabilized or regressed. The response to 
treatment was unrelated to sex. 

Fifty-one desmoids were excised from the abdominal 
wall. There were no major complications or deaths, but 21 
(41 per cent) recurred. Three patients had prosthetic repair 
of the abdominal wall (one with tantalum and two with 
polypropylene mesh); in none of these did the desmoid 
recur. Ten patients with recurrent abdominal wall desmoid 
underwent further excision, resulting in successful treat- 
ment in six and further recurrence in four. One of these 
second recurrences was successfully excised, and a second 
was partially excised but resulted in an enterocutaneous 
fistula. 

In contrast, eight of the 22 patients who underwent 
resection of an intra-abdominal desmoid died during or 
immediately after operation (all due to haemorrhagic 
complications). Of the 14 patients who survived resection 
of intra-abdominal desmoid, six underwent extensive 
enterectomy resulting in the need for long-term total 
parenteral nutrition and three required blood transfusion of 
more than 10 units in the perioperative period. The tumour 
recurred in ten patients. The outcome of surgery was not 
influenced by sex. 

Ureteric obstruction was treated successfully by stenting 
in three cases and by ureterolysis in a further three. Two 
patients underwent nephrectomy and one had ureteric 
reimplantation. 
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One patient was given radiotherapy to a recurrent 
abdominal wall desmoid, after which growth ceased. 
Various chemotherapeutic regimens were used: one 
woman was given cisplatin, doxorubicin and dacarbazine 
for coincidental ovarian carcinoma, but the intra-abdom- 
inal desmoid tumour continued to grow. In another 
patient, methotrexate and vinblastine failed to reduce 
tumour growth, and a third individual died from the 
effects of chemotherapy. In two patients, one given 
cisplatin and dacarbazine, and the other treated with 
vincristine and doxorubicin, desmoid growth ceased after 
chemotherapy. 


Prognosis 


Patients were followed for a median of 6 (1.q.r. 2.8- 
10-3) years. Twelve patients (14 per cent) were cured of all 
desmoid tumours (most by excision of abdominal wall 
tumours), and in five (6 per cent) all desmoids resolved 
spontaneously, 60 (68 per cent) continued to have desmoid 
tumour on follow-up. The prognosis was not influenced by 
sex, biopsy, occurrence before surgical trauma or status of 
the patient carrying a new mutation. 

Overall, desmoids resulted in the death of 11 patients (13 
per cent), most within 5 years of diagnosis. Ten of these had 
intra~abdominal disease: eight died in the perioperative 
period as a result of attempted resection of a tumour in the 
small bowel mesentery; one died with bilateral hydrone- 
phrosis and an enterocutaneous fistula; and one died from 
the effects of chemotherapy. A further death was due to an 
intrathoracic desmoid. 

The Kaplan-Meier survival curve of patients with 
abdominal wall desmoid only and those with intra- 
abdominal desmoid is shown in Fig. 1. Survival of those 


Abdominal wall desmoid only 
Intra-abdominal desmoid 


Probability of survival 





No at risk 
Abdominal wall only 20 18 16 13 8 
Intra-abdommal 67 41 31 19 16 
Fig.1 Kaplan—Merer survival curve of patients with desmoid 
tumour 
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with intra-abdominal disease was significantly worse than 
that of those without (x? =3-93, 1 d.f., P=0047, log rank 
test); their 5-year survival rate was 85 (95 per cent 
confidence interval (c.i.) 71-92) per cent and the 12-year 
survival rate was 77 (95 per cent c.i. 60-88) per cent. 


Discussion 


The findings of this study confirm many observations from 
previous, smaller, series’. Desmoid tumours are often 
multiple and occur more frequently within the abdomen 
than in the abdominal wall; desmoids at other sites are rare 
in patients with FAP. The proportion of patients with 
multiple tumours in this series 1s likely to be an under- 
estimate as many of the data predate the advent of cross- 
sectional imaging; many patients who present clinically 
with a single desmoid tumour are found to have others on 
computed tomography’. 

Desmoids present early in the fourth decade of life, the 
majority following surgery by a little over 2 years. The fact 
that desmoids occur in the absence of previous surgery, and 
that most patients with FAP undergo prophylactic surgery 
in their late teens, makes a definite relationship to surgical 
trauma difficult to confirm, but the development of 
desmoids in surgical scars and at laparoscopic port sites®, 
and the lack of correlation between age at diagnosis of 
desmoid tumour and time since operation, strongly suggest 
that such a relationship does exist. 

The sex distribution was also similar to that in previous 
descriptions, with a small, statistically insignificant, excess 
of women. However, the finding of significantly more 
women than men with multiple desmoids, and the fact that 
these arose significantly sooner after operation and at a 
younger age in women, support the hypothesis that 
oestrogens stimulate desmoid growth. The small numbers 
involved and lack of control data make comment regarding 
pregnancy and intake of oestrogens meaningless. 

Abdominal wall desmoids rarely cause serious clinical 
problems, whereas those within the abdomen can obstruct 
the bowel and ureters, causing fistulation, haemorrhage and 
perforation, as well as making abdominal surgery difficult. 

Great care must be taken in interpreting the outcome 
after treatment in this study. The treatments were not given 
as part of any prospective trial, the indications for treatment 
are not clear and no adequate control population exists. In 
particular, there is no well documented untreated group; 
the majority of these patients were given some treatment. 
However, the findings are in line with those of other reports 
in that the majority of desmoids treated continued to grow, 
suggesting a minimal, if any, effect. Biopsy did not cause the 
acceleration of growth that has concerned some authors’. 
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The outcome of surgery was dependent on the site of the 
desmoid. Abdominal wall tumours had a recurrence rate of 
41 per cent, but were associated with no major morbidity or 
mortality. Any recurrence can be treated successfully by 
further excision, and the use of synthetic mesh was not 
associated with complications. In contrast, eight of 22 
patients died following operation for intra-abdominal 
desmoids, and the morbidity rate was significant in these 
patients. These data support the recommendation that 
operation should be the first-line treatment for abdominal 
wall desmoids, but should be avoided as far as possible when 
the tumours are within the abdomen’’. This approach is 
encouraged by promising reports of the use of doxorubicin 
and dacarbazine chemotherapy in intra-abdominal des- 
moids!!. Patients in the present series who were given 
cytotoxic agents did not fare well, but none received the 
infusion regimen currently recommended’?. 

The overall outcome in these patients was simular to that 
described by Church’”: the mortality rate was 13 per cent 
(almost all of whom had intra-abdominal desmoid) and 
desmoids resolved spontaneously in 6 per cent of patients. 
Twelve patients (14 per cent) were apparently treated 
successfully (although some of these tumours might have 
resolved spontaneously without treatment) and the majority 
(68 per cent) survived with stable disease. 

This series is retrospective and covers a long time-span. 
Recently there has been increased awareness of the 
importance of desmoid tumours, and of potential aetiolo- 
gical factors. This, combined with the increasing avail- 
ability of cross-sectional imaging, means that desmoids 
have probably been diagnosed more often in recent patients, 
and also that the number of desmoids has been estimated 
more accurately. Associated factors, such as pregnancy or 
the use of hormone preparations, have been recorded more 
reliably than in the past, but have usually not been noted in 
patients without desmoid tumours, making comparison 
impossible. Furthermore, of the 88 patients reported here, 
26 had been referred to St Mark’s Hospital specifically for 
management of desmoid tumours. It may be that some of 
these were particularly complex cases, biasing the results 
towards poorer survival. 

Despite these shortcomings, this study reinforces the 
findings of previous series and, in particular, highlights the 
need for carefully designed prospective studies. Morbidity 
and mortality rates associated with intra-abdominal des- 
moid tumours, and the difficulties of management, are 
particularly noteworthy. 
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Background: Apolipoprotein D (Apo D) is a protein component of the human plasma lipid transport 
system which is present in benign and malignant human breast tissues. This study analysed the 
expression of Apo D in men with gynaecomastia or breast cancer, and evaluated its use as a prognostic 
marker in breast cancer. 

Methods: Immunohistochemical expression of Apo D was examined in specimens from 15 men with 
gynaecomastia, two with i# situ breast carcinoma and 68 with invasive male breast cancer. Median 
follow-up in patients with breast cancer was 44 months. 

Results: All gynaecomastia specimens, both in situ carcinomas and 57 invasive carcinomas (84 per cent) 
stained positively for Apo D. Apo D values were significantly correlated with axillary node involvement 
and histological grade of the tumours. In men with breast cancer’ univariate analysis showed a statistical 
association between node status and Apo D content with relapse-free survival (P< 0-001) and overall 
survival (P< 0-05). Cox multivariate analysis showed that Apo D was a significant indicator of relapse- 
free survival (P=0-0089), but node status was the strongest factor able to predict both relapse-free 
(P = 0-0336) and overall (P = 0-0346) survival. 

Conclusion: Apo D was expressed in gynaecomastia and a high percentage of male breast carcinomas. 
There was a positive association of ApoD content in male breast tumours with favourable outcome. 


Apo D expression was a significant independent indicator of relapse-free survival in male breast cancer. 


Paper accepted 24 February 1999 


introduction 


The incidence of breast cancer in men is low compared with 
that in women (1-1-5 per cent)’. However, prognostic 
factors, such as node status, histological grade and several 
markers have shown similarities in breast cancer in both 
sexes’, although the prognosis in men seems generally 
poorer’. 

Apolipoprotein D (Apo D) is a protein component of the 
human plasma lipid transport system which was first 
isolated and characterized by McConathy and Alaupovic’. 
This glycoprotein has a single 30-kDa polypeptide chain. It 
is mainly associated with high-density lipoprotein parti- 
cles”, The role of Apo D in the metabolism of plasma 
lipoproteins remains unclear, but it may be involved in 
cholesterol esterification and transport of substrates and 
final products of this reaction'”''. Apo D as a member of 
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the lipokalin family of proteins plays a role in the binding 
and transport of hydrophobic substances such as cholester- 
ol, cholesterol esters and haem-related compounds”, 

Gross cystic disease fluid protein (GCDFP) 24 (now 
identified as Apo D) was first detected as a component of 
breast cyst fluid by Pearlman etal. in 1973, and further 
isolated and characterized by them in 1977'*. Studies from 
Silva etal. showed that this protein was a marker of 
high-grade differentiation and therefore suggestive of 
good prognosis in female breast cancer. In 1990 this 
protein was characterized by Dilley eta/.'° as a pregneno- 
lone- and progesterone-binding cyst protein. Balbin etal.” 
found that Apo D accumulated to extremely high concen- 
trations in cyst fluid from women with gross cystic disease of 
the breast and proposed that it may also be involved in 
steroid hormone binding and transport in human mammary 
tissue. 
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Apo D has also been proposed as a marker of steroid 
action in human breast and prostate cancer cells!®!, 
Interestingly, the effects of steroids on Apo D expression in 
both types of cells are opposite to their effects on cell 
proliferation. This observation, together with the fact that 
Apo D gene expression in normal human fibroblasts seems 
to be specific to growth arrest, has led to the suggestion that 
Apo D is associated with modulation of cell proliferation”. 

Mazoujian and Haagensen”? reported immunohisto- 
chemical staining for Apo D in female breast and sweat 
gland tumours. A study of the relationship between Apo D 
and androgen receptors in human breast?* and prostate” 
cancer found that Apo D was androgen regulated in both 
cell lines in vitro. Moreover, these authors have shown that 
two similar androgen-regulated proteins, prostate-specific 
antigen (PSA) and GCDFP-15, are co-expressed in andro- 
gen receptor-positive breast tumours, and that PSA and 
GCDFP-15 immunoreactivity is dependent on the pre- 
sence of androgen receptors*°. 

After the unexpected finding of high concentrations of 
Apo D in cystic fluid from women with gross cystic disease 
of the breast’’, the expression of Apo D was also reported in 
a significant percentage of female breast carcinomas. The 
level of expression of Apo D was significantly associated 
with menopausal status and histological grade of the 
tumour. Higher levels of Apo D were found in postmeno- 
pausal women and in well differentiated carcinomas. In 
addition, low Apo D values were significantly associated 
with both short relapse-free and overall survival”. 


Patients and methods 


Patients 


‘This study was performed on three groups of patients. First, 
in order to analyse the expression of Apo D in normal male 
breast tissue, specimens were taken from five men who died 
accidentally and without previous breast pathology (aged 16, 
24, 32, 40 and S6years). Second, the expression of this 
protein was studied in tissues from 15 patients diagnosed 
with gynaecomastia (mean age 42 (range 16-69) years). Also 
included were two men with ductal carcinoma in situ (DCIS) 
of the breast (aged 64 and 66 years) and 68 men (mean a ge 68 
(range 27-91) years) diagnosed with invasive breast cancer 
and treated between 1979 and 1995 in 17 surgical depart- 
ments in Spain (listed in Acknowledgements). The clinical 
details of the 68 men with breast cancer are shown in Table 1. 

Histological grade was determined according to criteria 
by Bloom and Richardson”. Node status was assessed 
histopathologically, and oestrogen receptor (ER) content 
was measured in cytosol extracts using a commercially 
available kit (Abbott Laboratories, Chicago, Illinois, USA). 
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Table 1 Apolipoprotein D immunostaining score in 68 male 
breast cancers 





“Semiquantitive immunostaining score for apolipoprotein D+ P< 0-005 


versus histological grade TI. ER, oestrogen receptor: ns.. nor si gnificant 


Breast tumours were considered ER positive if they 
contained more than 10 fmol per mg total protein. ER 
status was not available in 27 patients. 

Radical or modified radical mastectomy was performed in 
all patients with breast cancer; postoperative | ocoregional 
radiotherapy was given to 34 patients, adjuvant systemic 
therapy with cyclophosphamide, methotrexate and fluor- 
ouracil to 31, and adjuvant tamoxifen to 39 patients. AH 
patients were evaluated for disease recurrence by chnical, 
radiological and biological examinations every 3 months for 
the first 2 years, and once per year thereafter. The mean 
follow-up period was 44months. Of 65 patients with 
follow-up, 16 deve.oped tumour recurrence and nine of 
these died from recurrence. Seven other men died from 
causes unrelated to reast cancer. 


Apolipoprotein D purification and antiserum 
production 


Apo D was purified from breast cyst fluid of women with 
gross fibrocystic disease by high-performance liquid 
chromatography as described previously 7". Antiserum 
against the purified protein was raised in New Zealand 
White rabbits’’. The immunized rabbits were bled 6 weeks 
after protein injection and the resulting serum was dial yeed 


<j 
$ 


for 24h at 4°C against 20 mmol/l phosphate buffer, pH 7-2. 
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The dialysed material was chromatographed in a column of 
diethylaminoethyl cellulose, equilibrated and eluted in the 
same phosphate buffer. Finally, the immunoglobulin (Ig) 
G-containing fractions were collected and stored at -20°C 
until use. 


Immunohistochemical staining 


Immunohistochemical assays were performed on 5-m 
formalin-fixed, paraffin-embedded tissue sections using the 
streptavidin-biotin supersensitive method (Biogenex, San 
Ramon, California, USA). Incubation with antiserum 
against ApoD (diluted 1:500 in 20 mmol/l phosphate 
buffer, pH 7-2 and 1 per cent bovine serum albumin) was 
performed at room temperature for 30min. ‘Then slides 
were incubated for 20 min with the second biotinylated 
antibody (Biogenex). The streptavidin—alkaline phospha- 
tase complex reagent (Biogenex) was allowed to react for 
20 min at room temperature and the reaction was developed 
with Fast Red in Tris buffer, pH 7-2, containing naphthol 
phosphate. Finally the slides were counterstained with 
Mayer haematoxylin and mounted in Aquatex (Merck, 
Darmstadt, Germany). The specificity of staining was 
determined using controls prepared by incubation of tissue 
sections with buffer alone or with an equal amount of IgG 
from non-immunuized rabbits. Furthermore, immunostain- 
ing was completely abolished by preincubation of antiserum 
with Apo D purified from cystic fluid of women with gross 
fibrocystic disease as described above. 

Tissue sections were scored in a semiquantitative fashion 
according to the method described by McCarty etal’. 
Intensities were classified from 0 (no staining) to 3 (very 
strong staining), and 10 per cent groupings were used for 
the percentage of cells that stained positive. For each slide, a 
value designated as HSCORE was obtained after the 
application of the following algorithm: 


HSCORE =£ (1+ 1) X PC, 


where I and PC represent the intensity and the percentage 
of cells that stained at each intensity respectively. The 
reproducibility of the scoring method between two 
observers was greater than 90 per cent. When discrepancies 
were noted, differences were settled by consensus review of 
corresponding slides. 


Statistical analysis 

Analysis of differences in Apo D values between two groups 
of patients was performed with the Mann-Whitney U test. 
The relationship between more than two groups was 
evaluated by the Kruskal-Wallis test followed by the 


Newman-Keuls test. Survival curves were calculated using 
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the Kaplan-Meier method’? and compared with the log rank 
test??. Cox’s regression model’* was also used to examine 
several combinations and interactions of prognostic factors 
in a multivariate analysis. The following variables were 
included in the analysis: age of patients, tumour size, 
histological grade and node status. ER status was not 
included owing to the absence of data for a significant 
number of tumours. Selection of prognostic variables was 
performed with Cox’s model using the stepwise regression 
option from BMDP software’. Statistical significance was 
established at the P<0-05 level. Results are presented as 


mean(s.e.). 


Apoprotein D expression in normal male breast 
tissue 

Of the five men who died accidentally, only three (aged 16, 
24 and 32 years) presented vestigial breast tissue; rudimen- 
tary epithelial ducts and mesenchymal components were 
identified without hyperplasia. All these tissues showed Apo 
D-positive immunostaining. 


Apoprotein D expression in gynaecomastia 

All tissue sections showed immunohistochemical positive 
staining for Apo D (Fig. 1a). Localization of staining was 
intracytoplasmic in epithelial cells in six specimens, in 
myoepithelial cells in four, and in both types of cells in five 


specimens. 


Apoprotein D expression in male breast cancer 


Both specimens of DCIS also showed positive staining for 
ApoD (Fig. 1b). HSCORE values for these preinvasive 
tumours were 140 and 300. 

HSCORE values for invasive breast carcinomas ranged 
from 0 to 400. A total of 57 carcinomas (84 per cent) stained 
positively for Apo D (Fig. Ic); there were clear differences 
among them with regard to intensity and percentage of 
stained cells. Thus, 13 were weakly stained (HSCORE less 
than 100), 19 were moderately stained (HSCORE 100-200) 
and the remaining 25 stained strongly for Apo D (HSCORE 
200-400). The mean HSCORE value was 161-6. Distribu- 
tion of ApoD levels in relation to patients and tumour 
characteristics are listed in Table 1. Statistical analysis 
showed that ApoD values were significantly correlated 
with both axillary node involvement and histological grade 
of the tumours. 


Apoprotein D immunostaining and clinical outcome 


The association between Apo D and clinical outcome was 
evaluated retrospectively in 65 men with breast cancer and 
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Fig. 1 Immunohistochemical staining of apolipoprotein D in 

a gynaecomastia, b ductal carcinoma in situ of the male breast and 
c male breast cancer. Tissue sections were immunostained for 
apolipoprotein D (1 : 500 dilution). Haematoxylin counterstain, 
original magnification X 100 (a and b) or X 400 (c) 


without metastasis at the moment of diagnosis. First, the 
optimal cut-off value of Apo D able to predict relapse-free 
survival of the study population was defined. The analysis 
showed an association with relapse-free survival for 
HSCORE values between 100 and 160 (P<0.05 for 
HSCORE 100, 110 and 160; P< 0-001 for HSCORE values 
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No. at risk 


Apo D<150(n=35) 29 26 26 26 22 22 

Apo D>150(n=30) 30 30 24 24 24 24 
Fig. 2 Relapse-free survival and overall survival as a function of 
apolipoprotein D (Apo D) values in 65 patients with male breast 
cancer. Mean follow-up was 44 months. There were significant 
differences in relapse-free survival (P = 0-0003) and overall 
survival (P= 0-04) (log rank test) 


between 120 and 150). It was determined by x” analysis that 
an HSCORE value for Apo D of 150 was the optimal cut-off 
(x? = 13-4, 1 d.f., P< 0-001); 54 per cent of patients had low 
(HSCORE less than 150) Apo D values. Considering this 
cut-off value, relapse was confirmed in 15 of 35 patients 
bearing tumours with Apo D HSCORES of less than 150. 
but in only one of 30 with a carcinoma scoring 150 or more. 
similarly, during the study, using the same cut-off point, 
there were eight deaths (23 per cent) from recurrence in 
patients with tumours scoring less than 150 and one death in 
a patient whose tumour had an HSCORE value of 150 or 
more. Differences between both relapse-free survival and 
overall survival curves were significant (P=()-0003 and 
P =0.-04 respectively) (Fig. 2). 

Univariate analysis showed that axillary lymph node 
involvement was also associated with relapse-free survival 
(P=()-0009) and overall survival (P= 0-0346) in the study 
population (Table 2). Multivariate analysis according to 
Cox’s regression model confirmed that both Apo D value 
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Table2 Univariate analysis of association of apolipoprotein D with relapse-free and overall survival in 68 male breast cancers 





Values in parentheses are standard errors. *Semiquantitive immunostaining score. Apo D, apolipopetein D; n.s., not significant 


Table3 Multivariate analysis of association of apolipoprotein D with relapse-free and overall survival 





Values in parentheses are standard errors. *Semiquantitive immunostaining score. Apo D, apohipoproteia D 


and node status were significant independent indicators of 
relapse-free survival; however, only axillary node involve- 
ment was a significant independent indicator of overall 
survival (Table 3). 


Discussion 


The finding of Apo D expression by normal male breast 
tissue and gynaecomastia may suggest that Apo D may be 
involved in the pathophysiology of gynaecomastia or that it 
is a protein component of the normal (vestigial) male breast 
gland (after puberty, ducts and surrounding mesenchymal 
tissue suffer involution and atrophy in the majority of 
men)*°, Previous reports have also shown Apo D expression 
in the normal female breast*’** and prostatic gland®”, but 


its role is unknown. Androgens upregulate the overexpres- 
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sion of ApoD in breast tumours. The expression of 
androgen receptors in female and male breast myoblasto- 
mas has very recently been reported, including two cases of 
gynaecomastia”. Proliferation of myofibroblasts (or myo- 
epithelium) may therefore have an aetiological association 
with androgens. 

The expression of Apo D by a significant percentage of 
male breast tumours of favourable outcome is in agreement 
with a previous report from this unit about the prognostic 
significance of ApoD in female breast carcinoma”. 
Considering the expression of Apo D by normal and benign 
breast tissue, its expression by a subset of breast tumours 
may indicate the existence of a high degree of differentia- 
tion. Supporting this, a significant association between both 
Apo D and RNA levels and well differentiated female breast 
tumours has been reported”. The present study shows a 
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similar relationship with histological grade in male breast 
carcinoma. 

To explain why Apo D is associated with good prognosis 
of tumours, its role in cell proliferation should be examined. 
It is known that Apo D transcription only occurs in non- 
proliferating and senescent human fibroblast cell cultures”. 
The presence of ApoD in breast tumours could be the 
consequence of cellular growth arrest and may indicate a 
favourable prognosis. The fact that Apo D is one of the few 
androgen-induced proteins in both types of cell!®!\' and 
that this induction coincides with an inhibition of cell 
proliferation?®?!, facilitates the explanation for ApoD 
association with tumour regression. The expression of 
pepsinogen C, another androgen-induced protein, has also 
been reported in gynaecomastia and in male breast tumours. 
Its expression was associated with factors of favourable 
outcome like histological grade and ER status*!. 

Apo D production by breast carcinoma cells could reflect 
the existence of a complete androgenic receptor pathway. 
Androgens regulate breast cancer cell proliferation in 
vitro”, but a divergent proliferative response to these 
steroid hormones has been demonstrated”, This may in 
part be due to alteration of androgen receptor genes, thus 
resulting in dysfunction of the androgen-regulated genes’, 
Androgen receptors as well as ERs, tumour size, node 
status, histological grade and Ki-67 proliferative score were 
significant prognostic factors able to predict relapse-free 
survival and hormonal response in breast cancer*’, Hall 
etal? attempted to find a relationship between androgen 
receptors and Apo D in human breast cancer and found 
androgen receptor mutations in a significant percentage of 
breast tumours. However, in AR-mutated cell lines, they 
failed to demonstrate ApoD expression as a marker of 
androgen receptor function m vivo. Further studies are 
needed on the complementary DNA sequence analysis of 
androgen receptors to confirm these mutations, the 
different hormonal responsiveness and the role of antian- 
drogens ın breast cancer. : 

It was also remarkable in the present study that a higher 
percentage of male breast carcinomas expressed Apo D (84 
per cent) than did invasive female breast tumours (63 per 
cent) in a previous study*’. Weber-Chappuis et a/.*® have 
also reported significant differences in the immunohisto- 
chemical expression of Apo D between female (42 per cent) 
and male (92 per cent) breast carcinomas (P< 0-001). The 
different expression of Apo D in breast cancer according to 
sex may be a consequence of the different hormonal milieu 
between male and female tumours. 

These results suggest that Apo D in combination with 
other prognostic factors may help to identify men with 
breast cancer of favourable outcome. Apo D may representa 
new prognostic factor of hormonal responsiveness which 
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may Open new perspectives for more specific treatment of 
human breast cancer. 
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Contrast-enhanced colour Doppler ultrasonography in 
suspected breast cancer recurrence 
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Background: Postoperative scarring and radiotherapy changes in the conservatively treated breast 
often mimic breast cancer recurrence, resulting in many unnecessary biopsies. Local breast cancer 
recurrence may be detected more accurately with contrast-enhanced colour Doppler imaging. 

Methods: Fifty-eight women with suspected local breast cancer recurrence were evaluated prospectively 
by means of conventional and contrast-enhanced colour Doppler imaging before surgical biopsy. 
Results: Sensitivity for the detection of breast cancer recurrence using contrast enhancement was 94 per 
cent (specificity 67 per cent). Contrast enhancement significantly increased overall diagnostic accuracy, 
from 80 to 90 per cent (P < 0-04). 

Conclusion: Contrast-enhanced colour Doppler imaging is a highly accurate method for detecting local 


breast cancer recurrence. Its adoption may substantially reduce biopsy rates. 


Paper accepted 4 March 1999 


Introduction 


Studies comparing breast conservation with mastectomy in 
the treatment of small breast cancers have shown that 
distant disease-free and overall survival rates are equiva- 
lent. However, there is a small increase in local recurrence 
with breast conservation surgery, 90 per cent of which 
occurs in the operated quadrant”. Furthermore, scarring 
and changes after irradiation produce clinical and mammo- 
graphic findings that mimic local recurrence’, often 
resulting in patients undergoing an invasive procedure to 
exclude recurrent breast carcinoma. Poor postoperative 
healing due to previous radiotherapy may increase morbid- 
ity. Annually there are 27 000 new cases of breast cancer in 
the UK. Ten per cent of these patients will develop local 
recurrence’. 

Grey-scale ultrasonography has limited ability to 
distinguish scar tissue from malignancy’. Primary breast 
tumours? have been imaged with colour Doppler ultra- 
sonography, but since intratumoral vessels are small and 
Doppler signals weak its use as a diagnostic tool has so far 
been unsuccessful. Levovist (Schering, Berlin, Germany), a 
novel intravenous microbubble contrast agent for colour 
Doppler ultrasonography, lowers the threshold for detec- 
tion of vascularity by enhancing the Doppler signal 
amplitude. Its use in the investigation of primary breast 
cancer has produced inconsistent results” 
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prospective study conventional and contrast-enhanced 
colour Doppler imaging were compared to determine 
whether they could distinguish scar tissue from local breast 
cancer recurrence. 


Patients and methods 
Patients 


Fifty-eight consecutive women of median age 58 (range 
41-79) years with clinical or mammographic abnormalities 
suggestive of local breast cancer recurrence were recruited 
from seven centres before scheduled breast biopsy. Patients 
who had undergone breast surgery within the previous 
3 months were excluded. All premenopausal women under- 
went a urinary pregnancy test; pregnancy was not detected 
in any patient. The stady was carried out under a CT MP 
(clinical trial with a marketed product) certificate from the 
Medicines Control Agency. All patients gave fully informed 
consent, as approved by each hospital’s ethical research 
committee. 


Ultrasonography 


State-of-the-art sonographic units capable of power and 
colour-coded real-time Doppler imaging were used to 
evaluate all patients and recorded on S-VHS video. 
Standard settings for examinations both before and after 
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Fig.1 Grey-scale, conventional and contrast-enhanced colour Doppler sonograms from a 56-year-old woman with į 
cancer recurrence, presenting 2 years after wide local excision for a 1—2-cm ( (histological grade 3) invasive ductal carcinon 
a Grey-scale image. Note the hypoechoic posterior shadowing (seen on all illustrations) suggestive of malignancy. Th 
left-hand side shows 5-mm graduations. 

b Colour Doppler ultrasonogram (in colour Doppler power) showing enhancement of malignant areas (seen as bright 

c Levovist contrast-enhanced colour Doppler ultrasonogram showing increased signal enhancement in all malignant 
corresponding to posterior acoustic shadowing 


the addition of contrast were: pulsed repetition frequency 2-3, 3-4 and greater than 4) were counted. Si 
800-1000 KHz, wall motion filter 50-100 Hz, velocity scale vascularity grades higher than the cut-off poini 
3-5 cm/s. A thorough examination of the area of clinicalor considered were assumed to be malien 
mammographic concern was made using standard grey- represented the true positives plus any false pe 
scale and colour Doppler ultrasonography (Fig. 1). The scans with vascularity grades falling below th 
ultrasound probe was then fixed in its optimal position and a were assumed to be benign (i.e. true negatives | 
contrast-enhanced colour Doppler scan was performed negatives). Using the final histologic: iI diagnos 
following an intravenous injection of 8 ml Levovist (400 mg/ of the study, sensitivity and specificity were det 
ml) ata rate of 1-2 ml/s via an indwelling peripheral catheter. each cut-off point (Table 1). Receiver—operat 
In some cases the Doppler gain was adjusted after injection to istic (ROC) curves were constructed using these vah 
optimize the signal : noise ratio. Following this examination (Fig. 2). The area underneath each ROC curvi 
the videotapes were reviewed and lesion vascularity was overall diagnostic accuracy (a combined 
graded on a scale of 0—4 (0, avascular; 1, slightly vascular; 2, sensitivity and specificity) and was calcul 
moderately vascular; 3, highly vascular; 4, very highly Wilcoxon statistic”. Kendall’s t”'° was used 
vascular) by two experienced radiologists who reached a both these areas to determine whether the 
consensus. No other lesion characteristic was considered. difference in accuracy between diagnostic tests. 1 
method correctly compared paired ratings, as p 
Biopsy able to act as their own controls. The overall diff 
All patients underwent either open biopsy or a minimumof diagnostic accuracy between conventional 
three needle-core (Tru-cut, Travenol Laboratories, contrast-enhanced Doppler imaging was 
Thetford, UK) biopsies. Experienced breast pathologists Statistical significance. 


reported all biopsies. Slides (or sample blocks) were 
forwarded blindly to a reference centre in the UK. 
Results 


Statistical analysis Sixteen patients (28 per cent) had histologically 


The number of patient scans with vascularity grades above local breast recurrence (15 invasive carcinon 
and below each cut-off point (grade less than 0, 0-1, 1-2, carcinoma im situ). There was full agreement 
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Table1 Sensitivity, specificity and false-positive error rate across vascularity grades 0-4 before and after contrast enhancement 









100 = 
i ra a” 
f Ka 
¢_ » 
i i + 
2 
® i 
© 
Ze 
eo 
TA 
W { ore: . 
& -—— NO test discrimination 
wees Before contrast 
After contrast 
raaa E a a e Pad a tas latin eat eee Seta | 
0 100 


False-positive error rate (%) (100 — specificity) 


Fig.2 Receiver-operator characteristic curves before and after 
contrast enhancement. The points shown correspond with values 
in Table 1. The postcontrast curve occupies 90 per cent of the 
graph area (i.e. has an overall diagnostic accuracy of 90 per cent) 
compared with an overall diagnostic accuracy of 80 per cent 
precontrast 


reporting pathologists in all cases (Table 1). Equal numbers 
of patients underwent open and core biopsies. 

The overall diagnostic accuracy of the test was signifi- 
cantly increased with Levovist compared with conventional 
Doppler imaging (90 versus 80 per cent, P< 0-04) (Fig. 2). 


Sensitivity for the detection of breast cancer recurrence 
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using contrast enhancement reached 94 per cent (specificity 
67 per cent) at the 0-1 (avascular—vascular) cut-off point 
(Table 1). 


Discussion 


The past 25 vears have seen great advances in the surgical 
treatment of small breast cancers, with mastectomy having 
largely been replaced by breast conservation surgery. 
Mammography and clinical examination have limited 
ability to detect local breast cancer recurrence accurately, 
due in part to surgical scarring and changes after irradia- 
tion™t, which has resulted in a large number of unnecessary 
benign biopsies. 

An inexpensive, accurate and reliable method to distin- 
guish local breast recurrence from postoperative scar tissue 
would be of great clinical value. The ROC curves 
demonstrate that colour Doppler imaging before and after 
contrast enhancement can discriminate recurrence since 
both curves lie far to the left of a hypothetical straight line 
representing a diagnostic test that infers no benefit (Fig. 2). 
Colour Doppler vascularity is therefore a discriminator of 
malignancy in breast recurrence. The relative area under 
the ROC curve for contrast-enhanced ultrasonography (90 
per cent) is greater than that for conventional colour 
Doppler imaging (80 per cent). The difference between 
these areas suggests that contrast-enhanced colour Doppler 
ultrasonography is significantly better (P<0-04) than 
conventional colour Doppler imaging at discriminating 
malignancy in suspected recurrence. These results appear 
to be consistent with those of Kedar et a/.° in their evaluation 
of benign and malignant primary breast carcinomas. Their 
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study compared the morphological characteristics of vessels 
rather than overall vascularity before and after contrast 
enhancement using paired ROC curve analysis. This 
provided a similar increase in diagnostic accuracy, from 
more than 80 per cent to more than 90 per cent. 

Given the highly accurate nature of these findings and 
recent major improvements in three-dimensional colour 
Doppler imaging”, colour Doppler ultrasonography might 
have wider applications such as in screening for primary 
breast cancer. 

Magnetic resonance imaging (MRI), the best available 
imaging modality for the detection of breast cancer 
recurrence, is reliant upon tumour vascularity and vascular 
permeability'** for contrast enhancement. MRI has a 
sensitivity of 93—100 per cent and a specificity of 83-88 per 
cent for the detection of local recurrence!*. The optimal 
sensitivity (94 per cent) and specificity (67 per cent) of 
Levovist in the present study (vascularity grade 0-1, 
avascular—vascular cut-off point) is comparable to that for 
MRI’*:’*, Contrast-enhanced colour Doppler imaging has 
the advantage of being inexpensive, quick and easy to 
perform. 

Contrast-enhanced colour Doppler vascularity can act as 
a powerful discriminator of malignancy in patients with 
suspected breast cancer recurrence. Using this method, 
biopsy could be limited to vascular breast lesions. The 
adoption of this selective policy may substantially reduce 
biopsy rates in patients with suspected breast cancer 
recurrence. ) 
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Background: The pathology of oesophageal motility disorders is poorly understood. Oesophageal 
manometry provides only a descriptive assessment of luminal pressure changes. This study applied the 
investigative methods of the neurophysiologist to gain insight into the pathophysiology of these 
disorders. 

Methods: Twelve healthy volunteers and 28 patients with oesophageal motility disorders underwent 
oesophageal manometry and balloon stimulation studies. Cortical evoked potentials (CEPs) in response 
to electrical stimulation of the oesophagus and oesophageal motor evoked potentials (MEPs) to 
transcranial magnetic stimulation of the cerebral cortex were recorded. 

Results: Only two patients had abnormalities with a primary defect in muscle function. Fifteen had 
abnormal responses to balloon stimulation with normal CEPs and MEPs, suggesting a defect in the 
intrinsic nerves of the oesophagus. Five with achalasia did not respond to balloon stimulation and had 
abnormal CEPs and MEPs, suggesting widespread neural defects. The remainder had a variety of 
abnormal responses suggesting possible defects in receptor sensitivity, central processing or sensory 
neuropathy. There was no correlation between the manometric diagnosis and abnormal neuro- 


physiology, except in patients with achalasia. 


Conclusion: Neurophysiological testing suggests that oesophageal motility disorders are most com- 


monly due to a variety of neural defects. 


Paper accepted 26 April 1999 


Introduction 


Abnormal oesophageal motility implies a disturbance of 
neuromuscular function. Degeneration of the intrinsic 
nerves was first reported in achalasia by Rake in 1927'. 
There is also some evidence that the extrinsic nerves” and 
vagal nuclei? may be abnormal in achalasia. Abnormalities 
in the vagus nerves have been reported in diffuse 
oesophageal spasm”. Oesophageal manometry is commonly 
used to diagnose oesophageal motility disorders and 
provides the basis of the currently accepted classification 


. 


system’, although the majority of patients with abnormal 
manometry have non-specific disorders”. Cohen? has 
criticized the present classification system stating that 
‘advancement in the understanding of the oesophageal 
motility disorders is going to require the development of 
new experimental techniques that are suitable for human 
investigation’. 

In recent years a variety of neurophysiological techniques 
has been adapted for use in the oesophagus. Oesophageal 
sensation can be assessed using cortical evoked potentials 


1202 British Journal of Surgery 1999, 86, 1202-1206 


British Journal of Surgery 1999, 86, 1202-1206 

(CEPs) in response to either mechanical”!° or electrical!" 
stimulation. These tests have been used in patients with 
non-cardiac chest pain! >}? but have not yet been used in 
patients with primary oesophageal motility disorders. 
Oesophageal motor pathways can be assessed with trans- 
cranial magnetic stimulation of the cerebral cortex with 
simultaneous oesophageal electromyography. 

The object of the present study was to apply the 
investigative tools of the neurologist to the oesophagus to 
identify abnormalities that might provide insight into the 
pathophysiology of oesophageal motility disorders. 


Patients and methods 


Subjects 


Twelve healthy asymptomatic volunteers (eight men) of 
median age 29 (range 20-72) years and 28 patients (12 men) 
of median age 38 (range 17-67)years with primary 
oesophageal motility disorders were studied. No volunteer 
was diabetic, had any gastrointestinal, cardiorespiratory or 
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neurological symptoms or was taking regular medication. 
Twenty-one patients had dysphagia and ten had non- 
cardiac chest pain of at least 6 months’ duration. Only three 
patients had non-cardiac chest pain as the only symptom. 
All patients had upper gastrointestinal endoscopy to exclude 
structural disease or oesophagitis. A bread barium swallow 
examination was performed in 24 patients. All patients had a 
normal 24h oesophageal pH study with a normal 
DeMeester score and had no symptomatic response to a 
therapeutic trial of a proton pump inhibitor. All underwent 
oesophageal manometry, graded intraoesophageal balloon 
distension and electrical stimulation with simultaneous 
CEP recording. All volunteers and 22 patients had 
transcranial magnetic stimulation to identify the motor 
evoked potential (MEP). 


Oesophageal manometry and balloon distension 


Water-perfused oesophageal manometry was performed 
with a seven-channel polyvinyl catheter 4-0 mm in diameter 
(Wilson Cook, Letchworth, UK). The recording orifices 
were positioned 5, 10 and 20 cm from the catheter tip. A 2- 
cm length of silicone tubing (Medasil, Leeds, UK) was 
positioned 15 cm from the catheter tip to form a balloon. 
Oesophageal manometry and balloon distension studies 
were performed using established protocols!™!6, The 
midpoint of the balloon lay 6cm above the lower 
oesophageal sphincter (LOS). The balloon was inflated 
with air until patients described definite sensation and 
manometric events were then measured 5 cm proximal and 


distal to the balloon. 


Electrical stimulation and recording of cortical 
evoked potentials 


‘The balloon catheter was removed before intraoesophageal 
electrical stimulation. Electrical stimulation was performed 
using a 3-5-mm external diameter solid-state manometry 
catheter (Gaeltec, Isle of Skye, UK) with a pair of bipolar 
ring electrodes placed 5 cm above the LOS. 

CEPs were recorded using two silver-silver chloride 
scalp electrodes positioned at Cz (vertex) and the ear lobe in 
accordance with the 10-20 international system for 
electroencephalography’’. The scalp was cleansed with 95 
per cent alcohol so that each electrode had an impedance of 
less than 5 kohm. The recording electrodes were connected 
to a commercially available brain mapper (Dantec Con- 
certo; Dantec Electronik, Skovlunde, Denmark) which 
displayed the electrical activity as it occurred and stored the 
data for later analysis. Electrical stimulation was also 
controlled by the brain mapper. Filter settings were 1 Hz 
(high pass) and 120 Hz (low pass), and a 50-Hz notch filter 
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was used to eliminate interference from the mains electrical 
supply if needed. An artefact rejection facility was used to 
reduce contamination from eye blinks and swallowing. 
Subjects were semirecumbent, asked to attend to the 
stimulus and minimize eye movement. The recording 
epoch was 500ms after the onset of each stimulation. 
Two runs of 50 stimuli were performed at an intensity 
producing definite sensation at a frequency of 0-2 Hz. The 
scalp electrical activity was averaged so that background 
random cerebral activity was reduced and the oesophageal 
CEP activity became conspicuous. Sham stimulations were 
also performed with no current passing through the 
catheter. 

Transcranial magnetic stimulation was performed with a 
commercially available magnetic stimulator (Dantec). This 
consisted of a 90-mm circular coil capable of producing a 
stimulus intensity of up to 2-0 T. The coil was placed atright 
angles to the subject’s head over the vertex and triggered by 
hand. Oesophageal electromyographic recordings were 
made on a Counterpoint system (Dantec) which displayed 
the activity and stored it for subsequent analysis. The 
catheter was positioned so that the upper electrode pair was 
2cm below the lower margin of the upper oesophageal 
sphincter as confirmed by manometry. The Counterpoint 
was triggered to record electromyographic activity in the 
oesophagus for 300ms following stimulation. Filters of 
20 Hz and 2 kHz were used and a ground electrode was 
attached to one forearm. Stimulation was increased ın 0.1-T 
increments until an oesophageal MEP was detected. 


Data analysis and definitions 


Oesophageal manometry enabled the following mano- 
metric diagnoses to be made: achalasia, diffuse oesophageal 
spasm (DOS), nutcracker oesophagus and non-specific 
motility disorder (NSMD)°. 

Intraoesophageal balloon distension gave findings re- 
ported as: normal, failure of distal inhibition (FDD, spasm 
or unresponsive’®. 

CEPs were defined by stimulation threshold (intensity 
required to produce definite sensation) and latency (time 
from onset of stimulation to the peak of the first deflection). 

Oesophageal electromyographic responses to cortical 
stimulation were defined by stimulation threshold (intensity 
required to produce a MEP), latency (time from the onset of 
stimulation to the peak of the first electromyographic 
response) and amplitude (maximum interpeak voltage). 


Results 


All volunteers had normal oesophageal manometry findings 
and a normal response to balloon distension. The patients 
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had the following manometric diagnoses: achalasia (five), 
DOS (four), nutcracker oesophagus (two), NSMD (eight) 
or putative myopathy with contraction amplitudes of less 
than 30 mmHg (two). Seven patients had normal mano- 
metry findings, but had a definite history of dysphagia and 
showed abnormal and symptomatic bread bolus passage 
during a bread barium swallow. The findings were 
interpreted by the radiologist as ineffective primary or 
secondary peristalsis (four patients), pooling or retrograde 
movement of barium (two) and abnormal oesophageal 
contractions (one). One of the patients with low-amplitude 
peristaltic contractions had diffuse visceral myopathy 
previously documented by histological analysis of an 
extensive small bowel resection specimen. The second 
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Fig. 1 Oesophageal cortical evoked potential from a healthy 
subject. Positive potentials are displayed as a downwards 
deflection 
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Fig.2 Oesophageal motor evoked potential from a healthy 
subject 
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patient with low-amplitude contractions had a diffuse 
skeletal myopathy of unknown cause. 


Intracesophageal balloon distension 


The patients had the following responses to balloon 
distension: normal (eight), FDI (five), spasm (five) and 
unresponsive (ten). Some patients with the same mano- 
metric diagnosis had different responses to balloon disten- 
sion. The two patients with myopathies demonstrated a 
low-amplitude response. All five patients with achalasia 
were unaware of balloon distension and showed no 
contractile response at maximum balloon volume. 


Cortical evoked potentials 


A normal CEP response is shown in Fig. 1. In normal 
volunteers the median threshold to electrical stimulation 
was 32 (range 26-36) mA. The median latency of the P1 


, component of the CEP, which is thought to represent the 


first cortical response to the stimulus, was 111 (93-124) ms 
at a definite but non-painful sensation. The CEP responses 
observed in the patients were as follows: normal stimulus 
threshold and latency (19 patients), decreased stimulus 
threshold (two) and absent (seven). 


Magnetic simulation and motor evoked potentials 


A normal MEP response is shown in Fig. 2. In normal 
volunteers the median stimulus threshold for the MEP was 
1-4 (range 0-8-1-6) T. The greatest MEP responses were 
obtained in volunteers and patients at 1-8 T. The MEP 
responses in the 22 patients were normal (17 patients), 
increased stimulus threshold (two), increased stimulus 
threshold with increased MEP latency and decreased 
amplitude (two), and absent (one). The abnormal responses 
were in patients with achalasia. 


Sites of neuromuscular abnormality 


By combining the results of all the tests it was possible to 
postulate a likely site or sites of the neuromuscular 
abnormality for each patient (Table 1). The results for 
achalasia were relatively uniform, but there was a poor 
correlation between the manometric findings and neuro- 
physiological tests for the other conditions. 


Discussion 


Understanding the pathophysiology of oesophageal moti- 
lity disorders may be a prerequisite for developing more 
rational and effective treatment. In the past 15 years 
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Table1 Test results and postulated site of pathology 





IOBD, intraoesophageal balloon distension; CEP, cortical evoked potential; MEP, motor evoked poteqal; DOS, diffuse cesophageal spasu, NS5MD, 
non-specihe motility disorder. *Spastic responses include those with failure of distal inhibition 


oesophageal manometry has developed as a tool to 
distinguish normal and abnormal motility, and to provide 
a descriptive classification of these abnormalities. The 
neural control of oesophageal motility is now much better 
understood than formerly since the study methods of the 
neurologist have been adapted to the human gastrointest- 
inal tract!?"'*. Thus far CEPs have been used to study 
patients with non-cardiac chest pain and it has been 
suggested that there may be abnormal central sensory 
processing” 

The present study is the first application of a compre- 
hensive range of oesophageal and neurophysiological tests 
to patients with symptomatic oesophageal motility dis- 


orders. It is also the first application of the technique of 


transcranial magnetic stimulation to oesophageal disorders. 
The tests are technically demanding for investigator and 
subject alike, and there must always be some reservation 
about the interpretation of early results from complex 
technology. They are certainly not suitable for routine 
clinical application at present. Nevertheless the authors 
believe that it is possible to postulate sites of neuropathol- 
ogy that may be amenable to further study. 

Achalasia is the only motility disorder that is known to 
result from a degenerative neural disorder’. This study has 
confirmed the presence of severe and widespread neural 
abnormalities in achalasia. It was particularly interesting to 
find abnormal CEP and MEP responses that might indicate 
evidence of long-tract neural degeneration. eee may 
support the pathological findings of Cassella etal.. The 
patient with known visceral myopathy demonseeared 
abnormalities consistent with an isolated smooth muscle 
disorder. The other patients displayed a 
abnormalities. These ranged from changes in sensory 
thresholds to an inability to detect a CEP. The tormer 


© 1999 Blackwell Science Ltd 


variety of 


may be due to abnormal receptor sensitivity, a aos 


spinal or cortical processing, or possibly to a psychological 
abnormality. Inability to record a CEP might indicate a 
more widespread neurological disorder 


origin to achalasia. 


, perhaps of simular 


Itis important to develop new tec 'hniques if the challenge 
of understanding motility disorders is to be met. In 
particular, identifying a cause of abnormal motility outside 
the oesophagus mav redirect treatment modaliues from 
those that crudely increase or reduce smooth muscle 
contractility by medical or surgical means. 

In the context of clinical neurology, the neurologist does 
not attempt to make a diagnosis simply by measuring the 
strength of a muscle as this gives limited information. It is 
important to study long-tract and short-tract innervation as 
well. The gastroenterologist is thus at a considerable 
disadvantage if all that can be done is to measure how 
strongly the oesophagus contracts. The neurophysiciogical 
tests described are laborious and technically demanding. 
However, they are not unduly uncomfortable 
techniques are improving rapidly. 
dogmatic at present ¿bout the significance of the findings, 
but they indicate that further detailed study of neuro- 
muscular performance is required in those suffering from 
aie motility disorders. 


and the 
It is impossible to be 
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Background: The mortality rate associated with postoperative peritonitis remains high, especially 
when the source of infection cannot be eradicated. Such is the case with peritonitis arising from the 
duodenum, as primary closure is futile and intubation alone may be followed by local complications. 
Methods: Forty-nine consecutive patients with postoperative peritonitis originating from a duodenal 
leak and a mean Acute Physiology And Chronic Health Evaluation I score of 17-7 were treated 
according to the following procedure: a three-channelled spiral drain was inserted through the leak and 
extraluminal drains were placed near the duodenal defect. Intraluminal irrigation was undertaken 
immediately through the infusion channel of the spiral drain. 

Results: Eleven patients died and 26 suffered complications. The mean duration of intubation was 
21 days. 

Conclusion: Intubation with intraluminal irrigation has proved effective in a homogeneous group of 


patients with peritonitis due to duodenal leakage. 


Paper accepted 23 April 1999 


Introduction 


Postoperative peritonitis requiring reoperation is still 
associated with a mortality rate of approximately 50 per 
cent’. The main prognostic factor associated with treat- 
ment is the ability to control the source of infection**. The 
latter is particularly difficult when the contaminating source 
is in the upper gastrointestinal tract and therefore not 
amenable to exteriorization as a stoma. No technique in this 
situation has proved satisfactory” "!., 

In an attempt to address this critical point, a technique of 
Intubation and continuous intraluminal irrigation was 
developed, as first reported in 1984'*1°. This technique 
has subsequently been modified with the incorporation of a 
new drain (three-way spiral silicone catheter, Saint-Antoine 
Type; Laboratoire Eugédia, Chambly, France). The pre- 
sent paper reports the updated results of this technique in a 
homogeneous group of patients with postoperative perito- 
nitis originating from the duodenum. 


Patients and methods 


In the period 1980-1995, 385 consecutive patients were 
admitted to the surgical digestive intensive care unit, 
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Hôpital Saint-Antoine, for postoperative peritonitis requir- 
ing a relaparotomy, i.e. excluding single abscesses accessible 
to percutaneous or elective surgical drainage and enter- 
ocutaneous fistula without extensive peritoneal infection. 
The source of infection was located in the upper gastro- 
intestinal tract in 116 patents, of whom 86 required 
intubation. This paper reports 49 patients with a duodenal 
leak as the source of infection, either isolated or associated 
with other lesions, treated with this technique. Thirteen of 
these patients have been included in previous reports!?"!3, 
There were eight women and 41 men, of median age 48 
(range 19-79, mean 48) years. Nine patients were operated 
initially in this department (primary cases), nine were 
referred from other institutions after the first operation 
(secondary cases) and 31 were referred after failed surgical 
treatment of postoperative peritonitis in the original 
institution (tertiary cases). Medical co-morbidity was 
present in 17 patients: cardiac disease (n=9), alcoholism 
(n= 6), chronic respiratory insufficiency (7 = 6), extradiges- 
tive cancer (n=2) and miscellaneous disease (1 =6). The 
median tune between the initial operation and treatment in 
this department was 16days. Referred patients were 
operated in this department on the day of admission. For 
the tertiary referrals, the median tme between the last 
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operation at the referring centre and that performed in this 
department was 6 (range 1-78, mean 10) days. ‘The mean 
Acute Physiology And Chronic Health Evaluation 
(APACHE) II score, measured within 24h of admission to 
this intensive care unit, was 17-7 (range 11-31). 

In the same period, 43 patients with a duodenocutaneous 
fistula but no extensive sepsis were treated. They are 
excluded from this study. 
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b Photograph 


Fig.1 Three-channel spiral silicone catheter. a Diagram of detail 
and dimensions. b Photograph 


Surgical procedure 


The surgical strategy includes a laparotomy for complete 
exploration and lavage of the abdominal cavity, eradication 
of all sources of infection, drainage of dependent areas, 
jejunostomy for continuous enteral nutrition and primary 
abdominal wound closure. Intubation is performed as 
follows: a spiral drain (Fig. 1) is inserted into the duodenum 
through the leaking site and positioned in the lumen, its 
intraluminal end directed towards the ampulla of Vater. 

Two situations are commonly encountered, lateral or end 
intubation of the duodenal leak. Two sets of extraluminal 
drains, each made from two soft silicone tubes (one 30 Fr, 
one 16Fr in each set) and a corrugated drain are placed 
anterior and posterior to the leakage site, with a negative 
pressure of 30cmH,O by suction applied to the 30-Fr 
tubes. The extraluminal drainage tubes collect the fluid that 
leaks between the spiral drain and the edge of the duodenal 
defect (Fig. 2). A capillary (Mikulicz) drainage unit!* is 
placed on the anterior aspect of the lesser curvature and 
exteriorized through the upper part of the incision. 
Associated lesions of the bowel are exteriorized as 
temporary stomas' ’. 

The abdominal wall is closed primarily without excessive 
tension, either with a conventional technique or with 
relaxation incisions'®. Infusion through the spiral drain 
begins at the end of the operation, at a rate of 2000 ml per 
24h, with a formula containing thrombin 2500 Mellanby 
units, tranexamic acid 500 mg and rifampicin 50 mg per litre 
of isotonic saline. The aim is to obtain an isoionic and 
isotonic environment in the duodenal lumen and its 
surrounding area, diluting the gastroduodenal secretions 
by about three times. 
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b Operative photograph 


Fig.2 a Intubation and continuous intraluminal irrigation in a 
lateral duodenal leak. The anterior extraluminal drainage set is 
not represented. 

b A patient with intubation of a duodenal leak showing the spiral 
drain and an extraluminal drainage set 


Postoperative management 


In the first 15 days, most of the discharge is collected 
through the extraluminal drains. Thereafter, the intralum- 
inal unit (i.e. the spiral drain) usually ‘takes over’, collecting 
most of the fistula output, thus allowing the other drains to 
be removed gradually. Ata mean of 21 days, the spiral drain 
can be withdrawn and replaced by a 12-Fr silicone drain 
which is progressively removed to permit closure of the 
fistula. Enteral nutrition is supplied via a jejunostomy. 


Results 


In all cases the source of infection was duodenal leakage. In 
ten patients an associated source of infection was present: 
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small bowel (n = 5), bile duct (n = 3), colon (v= 1) and colon 
and small bowel (7 = 1). Peritonitis was either multilocular 
or generalized. The effluent was located predominantly in 
the supracolic compartment in 21 patients, in the infracolic 
compartment in two and was equally distributed in both in 
26 cases. The mechanism responsible for the duodenal 
lesion was a leak from a suture line in 43 cases, tissue 
necrosis in one and operative trauma in five. Culture of the 
peritoneal fluid was positive in all patients: one micro 

organism was isolated in 16 cases and polymicrobial 
infection was present in 33. 

Duodenal intubation was lateral in 32 cases and end in 17 
In the presence of another source of infection, an additional 
procedure was performed: stoma of the small bowel (7 =6 
or colon (z = 2), or biliary intubation (n = 7). The abdomina! 
wall was closed with a conventional technique in 19 patients 
and with relaxation incisions '° in 30. In ten patients, a Vicryl 
(Ethicon, Edinburgh, UK) mesh was placed on the bowel 
loops. 

Continuous enteral nutrition via the jejunostomy was 
started a median of 6 (range 3-1 5) days after the operation. 
The median duration of enteral nutrition was 75 (range 20- 
140) days. 

Eleven patients died. Of these, seven died within 20 days 
of operation. In all cases of early death, the patient had 
multiple organ failure (three or more organs) before 
operation. In three of the four late deaths, pre-existing 
disease was prominent, namely advanced carcinoma (7 =2) 
and recent myocardial infarction associated with chronic 
renal insufficiency (7 = 1). The mortality rate increased with 
age (Fig. 3) and APACHE II score (Fig. 4). 

Twenty-six patients had one or more complications. In 
four patients recurrent abscesses were observed, of which 
three required reoperation, with no death. One patient died 
without reoperation (abscesses were found at autopsy). At 
reoperation for recurrent abscess, a new lesion was found to 
explain the sepsis in two patients: pancreatic necrosis in one 
and a colonic fistula in the other. An enterocutaneous fistula 
was observed in three patients, of the small bowel in two and 
colonic in one. There were seven cases of abdominal wall 
complications: abscess (v= 1), partial dehiscence that did 
not require reoperation (7 =3) and evisceration requiring 
reoperation (n = 3). 

Thirteen patients underwent reoperation, in five cases 
because of suspicion of recurrent infection, for intraper- 
itoneal haemorrhage in four, wound dehiscence in three and 
small bowel obstruction in one. 

In 32 patients the duodenal fistula created by the 
procedure healed spontaneously, at a median time of 39 
(range 19-120) days. In six cases operative closure was 
required, either direct closure (n = 3) or duodenojejunost- 
omy (7 = 3). Seven other patients underwent reoperation for 
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closure of a stoma (six ileostomies, one colostomy). There 
was no death or complication after these delayed proce- 
dures. 

The median time of hospitalization (including restora- 
tion of continuity or late fistula closure) in survivors was 100 
(range 32-255) days. 


Discussion 


This study focused on a homogeneous group of patients 
suffering from postoperative peritonitis caused by leakage 
from the duodenum. There are two reasons for identifying 
this category of patient. First, a clear distinction should be 
made between intra-abdominal sepsis and external duode- 
nal fistula; the latter is the result of exteriorization of the 
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duodenal leak, with a variable degree of intra-abdominal 
sepsis, and is amenable to conservative treatment in the 
majority of cases'’~'’. Such patients are excluded from the 
present study, which is directed toward the more life- 
threatening condition of generalized postoperative perito- 
nitis due to duodenal leakage. Second, it is important to 
differentiate postoperative peritonitis from other forms of 
secondary peritonitis, either spontaneous or post-trau- 
matic. This is because patients with postoperative perito- 
nitis are exposed to three successive pathological episodes: 
the primary disease, the first operation and the infection 
that follows, these together contributing to the syndromes 
of systemic inflammatory response, sepsis and multiple 
organ dysfunction. The importance of considering post- 
operative peritonitis separately has been stressed by many 
authors’’*!. Bohnen etal.” emphasized the severity of 
postoperative peritonitis. Meakins etal”? proposed the 
addition of an anatomical classification to the evaluation of 
the severity of illness using the APACHE II score; 
postoperative peritonitis was singled out as a separate 
entity. This distinction between other forms of peritonitis 
and postoperative peritonitis is further justified by the high 
mortality rates reported in series focused on the subject, 
which average 50 per cent! #716, well above the usual 
mortality rate associated with peritonitis which averages 20 
per cent”. 

Postoperative leakage from the upper gastrointestinal 
tract represents a specific technical challenge to the 
surgeon, as exteriorization of the source of infection is 
impossible. This technical problem is critical as control of 
the source of contamination is a key determinant of 
outcome” L7, 

The present results are difficult to evaluate as, to the 
authors’ knowledge, no other paper specifically addres- 
sing peritonitis arising from duodenal leakage has been 
published; observations collected from practice and more 
general publications indicate that this condition is 
associated with a mortality rate greater than 50 per 
cent 371120212839" The present results represent an 
improvement when compared with historical controls 
from this institution treated with conventional measures. 
An earlier report’? describes 39 patients treated by 
conventional techniques with 26 deaths, and 46 by the 
new type of management with ten deaths. 

Other techniques have been described in the manage- 
ment of postoperative duodenal leakage. Immediate suture 
of any oedematous and necrotic intestina] defect almost 
invariably fails**?’, as does resection and construction of a 
new anastomosis!!!?-*, Reports of intubation alone of 
postoperative anastomotic leaks in the upper gastrointest- 
inal tract reveal mortality rates in excess of 50 per 
cent! 188" This may be explained by the fact that 
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intubation of the fistula is impaired by complications 
resulting from the inevitable leakage around the tube, 

leading to necrosis of the surrounding tssue by the action of 
digestive juices, bleeding and recurrent sepsis. 

A combination of gastric disconnection and duodenal 
intubation has been proposed*®. While this procedure was 
successful in the absence of adjacent abscesses, it failed in 
the presence of infection'’. 

The rationale of the method presented in this paper is 
threefold: avoid further dissection, avoid new suture lines 
and achieve permanent control of the source of infection. A 
further advantage of continuous irrigation is the prevention 
of obstruction of drains and ensuring continuous lavage of 
the area (inside and outside the duodenum), thus con- 
tinuously neutralizing a source of infection that cannot be 
exteriorized. Of course this surgical technique 1s only part of 
an overall management strategy including prompt diagnosis 
of postoperative peritonitis, adequate resuscitation, enteral 
nutrition and dedicated medical care in the setting of a 
specialized intensive care unit. 
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Association of Endocrine Surgeons meeting held in 
Edinburgh, UK on 27-28 May 1999. 

The British Journal of Surgery prize was awarded to 


the abstract entitled ‘Investigation of the vasoactive 
and proliferative effects of parathyroid hormone and 
parathyroid hormone-related peptide on vascular 
smooth muscle’ by D. R. Chadwick. 





Highly selective cervical anglography, venous mapping 
and selective venous sampling in the localization of 
parathyroids In re-exploration parathyroid surgery 


W. J. B. Smellie, J. A. Lynn, J. Kanagalingam and 
J. E. Jackson* 

Department of Surgery, Hammersmith Hospital and 
“Department of Imaging, Imperial College of Medicine and 
Technology, London, UK 


Background: Previous neck exploration may result in anom- 
alous venous drainage rendering venous sampling potentially 
inaccurate. The results of angiography, venous mapping and 
venous parathyroid hormone (PTH) sampling in patients 
undergoing repeat cervical exploration for hyperparathyroid- 
ism were investigated. 

Methods: All patients who underwent angiography and venous 
sampling for recurrent or residual hyperparathyroidism 
(n = 25) or primary hyperparathyroidism after previous thyroid 
surgery (n=2) from 1 January 1993 to 16 July 1998 were 
included ın the analysis. 

Results: Thirty angiograms and venous sampling procedures 
were performed in 27 patients; 24 patients had 25 cervical re- 
explorations. In 23 of the re-explorations, abnormal parathyr- 
oid tissue was retrieved. The most recent calcium levels were 
normal in 20 of the 24 patients. Angiography was 74 per cent 
sensitive and 61 per cent specific. Venous sampling correctly 
noted the site in 77 per cent of cases. Interpreted together with 
venous mapping, the accuracy was 86 percent. Failures were due 
to unsuspected residual gland hyperplasia, middle mediastinal 
gland and cancer (diffuse venous drainage). The other cancer in 
this series was suspected because of universally high PTH levels. 
Conclusion: Selective cervical angiography, venous mapping 
and venous sampling are accurate methods of establishing the 
site of pathological parathyroid tissue. Anomalous results may 
indicate the presence of a parathyroid carcinoma. 


Risk factors for and outcome of atherosclerotic disease 
in patients with primary hyperparathyroldism 


A. Bergenfelz, J. Westerdahl, S. Tibblin, P. Lindblom 
and S. Valdemarsson* (introduced by C. Russell) 
Departments of Surgery and “Internal Medicine, Lund Unrversity 
Hospital, Lund, Sweden 


Background: Patients with primary hyperparathyroidism 
(pHPT) have an increased mortality rate from atherosclerosis 
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which 1s improved by surgery. It is important, therefore, to 
identify risk factors for atherosclerotic disease (AS) in these 
patients. 

Methods: A total of 145 consecutive patients with pHPT were 
investigated; 41 had AS. 

Results: Univariate analysis demonstrated that patients with 
AS were older, had higher levels of triglycerides, blood glucose 
and serum urate, and a higher frequency of hypertension and 
signs of compromused renal function. There were no differ- 
ences in serum levels of either calcrum or intact parathyroid 
hormone between patients with and without AS. Univariate 
risk factors and sex were included in a stepwise logistic 
regression analysis. Serum urate concentration was found to 
be the only independent risk factor (odds ratio 4-5 (95 per cent 
confidence interval 1-3~15)). After operation renal function 
improved and serum levels of urate and triglycerides decreased 
in patients without AS. In patients with AS no significant 
change occurred. 

Conclusion: The presence of AS in patients with pHPT was 
closely associated with impaired renal function and the 
metabolic syndrome of an increased serum urate level. 
Biochemical improvement in renal function and metabolic 
variables was seen only in patients without overt AS. 


Sporadic primary hyperparathyroidism in the young 


J. A. van Heerden and D. R. Farley 
Department of Surgery, Mayo Clintc, Rochester, Minnesota, USA 


Background: Sporadic primary hyperparathyroidism (PHPT) 
in the young 1s extremely rare. The exact incidence is unknown 


and little is known of its characteristics. The aim of this study 
was to determine whether sporadic pHPT in the young differs 
from that in adults. 

Methods: From 1976 to 1998, 34 patients (17 males and 17 
females) aged 9-19 years underwent operation for pHPT. 
Results: Twenty-eight patients were symptomatic with renal 
stones, bone disease (ten patients), pancreatits (one) and vague 
non-specific symptoms (seven). Mean serum calcium was 
3:04mmoll' and mean adenoma weight was 930mg. 
Thirty-two of the 34 patients were cured. No patient had 
vocal cord paralysis and one patient developed temporary 
hypocalcaemia. There were no long-term complications. Two 
patients developed recurrent disease over a mean follow-up 
period of 8-5 years. No patient showed evidence of an inherited 
disorder. 
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Conclusion: Sporadic pHPT in the young presents as a more 
severe disease, Physicians should be aware that pHPT may 
occur in the young in a non-familial setting and may be 
responsible for a wide spectrum of symptoms. As in the adult 
population, pHPT is safely and effectively treated by opera- 
tion. 


Lateral approach in endoscopic parathyroid exploration 


J. F. Henry, T. Defechereux, M. Raffaelli, L. Gramatica 
and C. de Boissezon 

Department of Endocrine Surgery, University Hospital 

La Timone, Marseilles, France 


Background: Endoscopic parathyroidectomy is a feasible 
surgical procedure. A lateral approach in the line of the 
anterior border of the sternocleidomastoid muscle (GCM) was 
investigated, 

Methods: Thirty patients with sporadic primary hyperpar- 
athyroidism (pHPT) without previous neck surgery or a goitre 
were investigated. Ultrasonography and sestamibi scanning 
were performed before operation. Rapid intact parathyroid 
hormone assay was used during surgery. Through a 15-mm 
transversal skin incision on the anterior border of the SCM, a 
space was created between the carotid sheath and the lateral 
portion of the strap muscles and the thyroid lobe. Three trocars 
were inserted: a 12-mm trocar through the incision and two 
2.5-mm trocars above and below the first trocar. Carbon 
dioxide was insufflated to 8 mmHg. Video-assisted parathyroid 
exploration was carried out with a 10-mm 0° endoscope. Once 
the adenoma had been identified and dissected, the trocars were 
removed. The pedicle was clipped and the adenoma extracted 
through the 15-mm incision. 

Results: Conversion to an open procedure was required in five 
patients. Of the 31 adenomas (one double adenoma), 28 were 
identified by endoscopic exploration. Mean weight was 931 mg 
(range from 100 mg to § g). Mean operating time was 79 (range 
40-130) min. Morbidity consisted of two superficial haemato- 
mas in the SCM. All 30 patients were biochemically cured with 
a follow-up ranging from 6 to 17 months. Only a cosmetic 
advantage was demonstrated. 

Conclusion: Endoscopic parathyroid exploration by a lateral 
approach is safe, direct and effective. It could have a role in the 
surgical management of patients with pHPT. 


Sestamibi-technetium isotope scintigraphy in 
localization of parathyroid tumours 


J. M. Jones, J. D. Laird*, W. R. Ferguson* and 
C. F. J. Russell 
Departments of Endocrine Surgery and “Nuclear Medicine, 


Royal Victoria Hospital, Belfast, UK 


Introduction: Since 1983, preoperative assessment of patients 
with proven primary hyperparathyroidism (pHPT) has in- 
cluded isotope subtraction scintigraphy to localize the solitary 
adenoma to be found in approximately 90 per cent of patients. 
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The usefulness of thallium technetium scans was limited by its 
inability to localize small tumours reliably’. 
Methods: From | January 1993 sestamibi was used for imaging 
in the hope of improving the sensitivity of the scan for small 
tumours. 
Results: Between | January 1993 and 3 November 1998, 140 
patients (107 women and 33 men of mean age 58-4 years) with 
pHPT were scanned and subsequently underwent first-time 
cervical exploration. Two scans were technically unsatistac- 
tory, 29 revealed no residual focus of activity following 
subtraction, 108 demonstrated a single ‘hot-spot’ and in one 
four foci of activity were noted. At operation, of the 138 
patients with technically satisfactory scans, 123 had a solitary 
tumour (122 adenomas, one carcinoma), 12 had multigland 
disease, and in three no pathological parathyroid tissue could 
identified. Overall scan sensitivity for localizing a solitary 
parathyroid tumour was 82.6 per cent. Of 87 tumours weighing 
more than 500 mg, 81 (93-1 per cent) were localized accurately 
by scintigraphy; only 16 of 32 adenomas weighing less than 
500 mg were identified. Four tumours were not weighed. 
Conclusion: Isotope subtraction scintigraphy continues to 
localize a high proportion of solitary parathyroid tumours 
accurately, facilitating unilateral cervical exploration for 
pHPT. The inability of the scan consistently to identify the 
site of small (less than 500 mg in weight) adenomas is a himiting 
factor. 
Reference 
1 Maltby C, Russell CFJ, Laird JD, Ferguson WR. Thallium— 
technetium isotope subtraction scanning in primary 
hyperparathyroidism. 7 R Coll Surg Edinb 1989; 34: 40-3. 


Long-term results of unilateral exploration of the neck 
for patients with primary hyperparathyroidism 


T., S. Bhatti, M. G. Tytherleigh and D. C. Wilkins 
Department of General Surgery, Derriford Hospital, Plymouth, UK 


Background: Controversy about the best surgical approach to 
primary hyperparathyroidism (pHPT) prompted a review of 
targeted unilateral exploration. 

Methods: Patients who had surgery for pHPT were recalled for 
clinical and biochemical assessment. 

Results: Between 1980 and 1996, 171 patients underwent 
surgery for primary hyperparathyroidism. Forty had died and 
93 (71 per cent) were available for follow-up. All but two 
patients had subtraction scans to localize the adenoma. In 
addition to this, 42 patients (45 per cent) had various 
combinations of ultrasonography, magnetic resonance ima- 
ging and computed tomography to aid the localization. There 
were eight failed and six false localizations. Unilateral 
egnloration was successful in 74 patients (80 per cent) with a 
median duration of operation of 33 min. Some 19 patients (20 
per cent) required bilateral exploration (failed localization, 
eight; false localization, six; no localization, two; other, three). 
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The median duration of long-term follow-up for this study was 
7 (range 1-13) years. Six patients (6 per cent) had evidence of 
biochemical recurrence, four of whom were symptomatic. 
Conclusion: Unilateral exploration of the neck for pHPT is 
associated with recurrence and long-term follow-up may be 
required to detect and treat these recurrences. 


Correlation of parathyrold scanning and anatomy in 261 
unselected patients with sporadic primary 
hyperparathyroidism 


G. Torrez, F. Pattou, A. Mondragon, D. Hugio, 

H. N’Guyen, P. Malvaux, B. Carnaille and C. Proye 
Department of General and Endocrme Surgery, Hópital Hurtez, 
Lille, France 


Background: The performance of preoperative parathyroid 
scanning challenges the paradigm of routine bilateral neck 
exploration for first-time parathyroidectomy. The aim of this 
study was to establish the performance of parathyroid scanning 
with cationic complexes in unselected patients with sporadic 
primary hyperparathyroidism (pPHT). 

Methods: The reports of 261 consecutive patients with 
sporadic pHPT who had preoperative scintigraphy and were 
cured after operation were analysed. The technique for 
parathyroid scanning combined imaging using sestamibi or 
tetrofosmin and thyroid subtraction. Extensive bilateral neck 
exploration was performed in every patient to identify all 
parathyroid glands and to excise any macroscopically enlarged 
gland. 

Results: At operation, 1058 parathyroid glands were identified 
and 351 abnormal glands were excised (mean(s.d.) weight 
1388(150) mg). The scanning results were identical with both 
tracers. Scintigraphy was considered as clinically contributive 
(correctly depicting at least one abnormal gland) in 205 
patients (79 per cent), but only in 42 (66 per cent) of 64 patients 
with multiglandular disease (P< 0-001) and in 32 (57 per cent) 
of 56 with coexisting thyroid disease (P< 0-001). False-positive 
uptake was found in 18 patients (7 per cent). If the unilateral 
approach had been followed in these 261 patients, unilateral 
neck exploration would have been performed effectively in 164 
patients (63 per cent) if based on scintigraphy, compared with 
78 (30 per cent) without peroperative guidance (P<0-001). 
Overall, at least one enlarged parathyroid gland would have 
been neglected in 28 patents (11 per cent) with a unilateral 
approach based on scintigraphy, compared with 18 (7 per cent) 
without preoperative guidance. 

Conclusion: If used to guide selective surgical exploration, 
parathyroid scanning with cationic complexes will significantly 
increase the number of patients undergoing unilateral neck 
exploration. This strategy will also lead to neglect of at least one 
enlarged gland in more than 10 per cent of patients. 
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Role of apoptosis and apoptotic gene expression In 
Hashimoto thyrolditis 


L. J. Hammond, P. G. Cerrano, G. F. Bottazzo, 

A. W. Goode’ and R. Mirakian 

Department of Immunology and “Surgical Unit, St Bartholomew’s 
and The Royal London School of Medicine and Dentistry, 

London, UK 


Background: In Hashimoto thyroiditis (HT), thyroid cells 
appear to die by apoptosis, possibly through activation of death 
signals, 

Methods: Spontaneous and cytokine-induced Bcl-X expres- 
sion on thyroid cells and the effect of cytokines on the level of 
apoptosis were studied. 

Results: In vivo, decreased Bcl-X expression was observed 
within the thyrocyte compartment (thymus-expressed chemo- 
kine; TEC) of three samples of HT, compared with TECs in 
ten specimens of Graves disease (GD) and ten of multinodular 
goitre (MNG). Intrathyroidal lymphocytes (ITLs) were 
consistently Bcl-X positive. Proinflammatory cytokines de- 
creased Bcl-X expression on thyrocytes and increased apopto- 
sis. TECs in HT contributed substanually to the level of 
apoptosis, which was increased by ITL removal (from 49 to 74 
per cent). Following the suggestion that thyrocytes in HT can 
kill one another through Fas—Fas ligand interaction, the ability 
of thyroid cells to kill Fas-expressing targets was studied in one 
GD, one MNG and three HT glands. The ability was 
confirmed. Both TEC- and IT L-enriched preparations from 
GD were effective at killing heterologous and autologous Fas- 
expressing targets. Conversely, ITLs but not TECs from a HT 
gland could exert limited killing. Fas-dependent killing could 
not be prevented by Fas ligand or Fas receptor blocking 
monoclonal antibodies. However, trypsin was effective and 
VAD-FMK caspase inhibitor showed a small but consistent 
inhibition of killing. 

Conclusion: These findings suggest that n HT, TECs are 
poorly functional. Their death may be the result of ‘neglect’ 
due to impairment of regulatory antiapoptotic genes. The 
activation of a death signal could also play a role, although the 
interactions of apoptotic receptor pairs different from Fas—Fas 
ligand may be involved. 


Phaeochromocytoma associated with phacomatosls 


A. Mondragon-Sanchez, F. Pattou, P. Pigny and C. Proye 
Service de Chirurgie Endocrinienne, Hépital Claude Huriez, 
Lille, France 


Background: Phacomatoses described in association with 
phaeochromocytoma include von Hippel—Lindau (VHL) 
disease, neurofibromatosis type 1 (NF-]), Sturge-Weber 
syndrome and tuberous sclerosis. 

Methods: The charts of all patients operated on for a 
phaeochromocytoma from 1970 to 1998 were reviewed to 
determine those associated with phacomatosis. 
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Results: There were 174 patients with phacochromocytoma; 
15 (8-6 per cent) had an association to either VHL disease or 
NF-1. No association was observed with other types of 
phacomatosis. Eight patients (4-6 per cent) had oan 
VHL disease and seven (4-0 #8 cent) had associated NF-1. Age 
ranged from 14 to 59 (median 35-5)years. Thirteen p patients 
presented with hypertension, 15 had intra-adrenal lesions, five 
were bilateral and 15 were benign. In four patients the 
phaeochromocytoma was the first manifestation of the disease. 
Follow-up ranged from 6months to l6years. No patent 
developed a contralateral intra-adrenal phacochromocytoma 
after unilateral adrenalectomy. One patient died from an 
unassociated cause. 

Conclusion: Phacochromocytoma was associated with two 
types of phacomatosis, VHL disease and NF-I, with a 
frequency of 4-6 and 4-0 per cent respectively. All had intra- 
adrenal lesions. 


Morbidity of open adrenalectomy for 
phaeochromocytoma in patients now considered 
suitable for laparoscopic excision 


R. D. Bliss, J. Harvey, A. Batchelor*, G. Proud and 
T. W. J. Lennard 

Departments of Surgery and “Anaesthesia, Royal Victoria 
Infirmary, Newcastle upon Tyne, UK 


Background: Laparoscopic excision of phaeochromocytoma is 
becoming accepted as the treatment of choice since Gagner 
et al.' demonstrated that the procedure is not contraindicated. 
However, a knowledge of morbidity and mortality associated 
with the open approach is required for audit before there is 
universal acceptance of the laparoscopic approach. 
Methods: The notes of all patients who had undergone excision 
of phaeochromocytoma in the 10 years to 1998 were retrieved 
and searched. Patients were excluded from the study if they 
would not have undergone laparoscopic excision by current 
criteria. 
Results: A total of 41 patients underwent excision of phaeo- 
chromocytoma. Of these, 31 would currently have undergone 
laparoscopic excision. Four patients were excluded for 
malignant tumours and six due to size. The overall morbidity 
rate was 7 1 percent. The most common complication was chest 
infection, which required antibiotics in 43 per cent of patients. 
Cardiac complications occurred in three patients. Other 
complications included haemorrhage, wound haematoma and 
incisional hernia. One death occurred due to postoperative 
pulmonary embolus. 
Conctusion: The morbidity rate for open excision of phaeo- 
chromocytoma is high, although the mortality rate is low (one 
of 41 patients). These figures imply that there may be scope for 
improvement, but it is not known whether laparoscopic 
excision will achieve this. 
Reference 
| Gagner M, Breton G, Pharand D, Pomp A. Is laparoscopic 
adrenalectomy indicated for pheochromocytomas? Surgery 
1996; 120: 1076-80. 
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Investigation of the vasoactive and proliferative effects 
of parathyroid hormone and parathyroid hormone- 
related peptide on vascular smooth muscle 


D. R. Chadwick, B. J. Harrison, P. Chan, L. Chong and 
P. Peachell 
Department of Endocrine Surgery, Northern General 


Hospital, Sheffield, UK 


oy 


Background: Hyperparathyroidism (HPT) is associated with 
an increased incidence of hypertension and cardiovascular 
disease. The contraction and proliferation of rat vascular 
smooth muscle cells (VSMCs) in response to vasoconstrictors 
is increased by previous prolonged exposure i vitro to 
parathyroid hormone (PTH), due to desensitization of the 
normally inh:bitory effects of PTH-related peptide (PTHrP). 
The effects of PTH and PTHrP on contraction and prolifera- 
tion of human vascular smooth muscle were studied to establish 
whether or not desensitization occurs in patients with HPT. 
Methods: (1) Isometric tension im vitro was measured in 
segments of superior thyroid artery and anterior jugular vein 
obtained at neck surgery in normotensive patients with HPT 
(7=6) and a eucalcaemic control group undergoing thyroid 
surgery (7 = 12). Vessels were contracted with noradrenaline to 
allow the vasodilatory effects of PTH and PTHrP to be 
observed. (2) Human VSMCs were cultured in 0-5, 5 and l 5 per 
cent serum with or without PTH (107!! to 107 mol T?) and 
proliferation was assessed by cell counts after 14 days. 
Results: (1) Vasodilatation in response to PTH or PTHrP (up 
to 100nmoll) was not observed with venous segments 
(P> 0-36, Wilcoxon signed- rank test for paired data). However, 
both PTH 20nmoll? and PTHrP 100nmoll! dilated 
precontracted arterial segments. The degree of vasodilatation 
produced was similar in the control and HPT groups (P > 0-08, 
Mann-Whitney U test) (see Table). 


Table Percentage of arterial vasodilatation procuced 





Values are median (95 per cent confidence intervals) 


Preincubation of control arteries with PTH 50 nmol 1"! for 1h 
did not influence subsequent vasodilatory responses to PT HrP 
100 nmol F! (P=0-89, Wilcoxon test). (2) No effects of PTH 
on serum-induced proliferation of venous or arterial VSMCs 
were observed. 

Conclusion: These data do not support the hypothesis that 
homologous desensitization to PTH or PTHrP is implicated 
in the pathogenesis of vascular disease in HPT. 


Genotype—phenotype correlations In hereditary 
medullary thyroid carcinoma 


A. Machens, J. Ukkat, K. Lorenz, R. Hinze, O. Gimm 
and H. Dralle 

Departments of General Surgery and Pathology, Martin Luther 
University Halle-Wittenberg, Halle, Germany 


Background: In hereditary medullary thyroid carcinoma 
(MTC), genotype-phenotype correlations have not yet been 
established. ; 

Methods: Germline mutations in exons 10, 11, 13 and 14 were 
identified in 42 (31 per cent) of 136 patients operated on for 
MTC between May 1995 and November 1998. Exon muta- 
tions in these patients were correlated with age at diagnosis, 
sex, pathological tumour node metastasis (pTNM) category, 
Union Internacional Contra la Cancrum stage, number of 
involved lymph nodes and biochemical cure. 

Results: Mutations in exons 10, 11, 13 and 14 were demon- 
strated in ten (24 per cent), 24 (57 per cent), six (14 per cent) and 
two (5 per cent) of the 42 patients. These patients differed 
significantly in their mean(s.d.) age at diagnosis: 35(15), 31(16), 
55(16) and 62(2) years respectively (r=30-32, P=0-01). When 
patients were grouped by amino acid exchange in cysteine 
domains (exons 10 and 11 versus 13 and 14) the difference was 
even greater: 32(16) versus 57(14) years (r= 0-52, P=0-001). No 
other significant associations were noted. 

Conclusion: Only age at diagnosis was found to reflect tumour 
biology. The cysteine domains of exons 10 and 11 clearly 
account for rapid malignant transformation. 


Individual timing of prophylactic surgery In muttiple 
endocrine neoplasia type II gene carriers according to 
mutated codon 


J. Ukkat, A. Machens, P. Niccoli-Sire, F. Raue, O. Gimm, 
H. Dralle and the EUROMEN Study Group 

Departments of General Surgery and Pathology, Martm Luther 
Unrversity Halle-Wittenberg, Halle, Germany, Service 
d’Endocrinologie, Centre Hépitalier Unrversitarre Timone, 
Marseilles, France and the partiapating EUROMEN centres 


Background: The identification of different RET germline 
mutations should help optimize the timing of prophylactic 
surgery in proven multiple endocrine neoplasia type U (MEN- 
If) gene carriers. 

Methods: A pan-European survey was conducted by ques- 
tionnaire. Inclusion criteria were proven RET germline 
mutation, lack of clinical symptoms, age less than 20 years, 
and pT_1, pNxo_1, Mo. For each mutated codon, the earliest 
age at presentation was recorded for both C-cell hyperplasia 
(CCH) and medullary thyroid carcinoma (MTC). 

Results: To date, 139 patients with CCH or MTC have been 
enrolled. Based on patient age of earliest manifestation, three 
separate risk groups were devised: the high-risk group (codons 
634 and 618) revealed CCH at age 1 year, and MTC at ages 1 
and 7 years. The intermediate risk group (codons 620, 790 and 
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891) showed CCH at ages 3 and 5 years, and MTC at ages 11 
and 13 years. The low-risk group (codons 611, 623, 768, 791 
and 804) exhibited CCH at ages 8, 9, 15, 10 and 7 years, and 
MTC at age 21 years (codon 611), whereas the remaining 
codons (623, 768, 791 and 804) were unaffected by MTC 
before the age of 20 years. 

Conclusion: Prophylactic surgery should be scheduled before 
the age of 6, 10 and 20 years in groups at high, mtermediate and 


low risk respectively. 


Mapping of a gene predisposing to famillal thyroid 
tumours with cell oxyphilla to chromosome 19 


J. L. Kraimps, D. Bonneau, P. Amati, P. Levillain, 
E. Menet, R. Harach, F. Canzian, F. Lesueur, 

G. Romeo and J. Barbier 

Department of Endocrine Surgery, Jean Bernard Hospital, 
Poitiers, France 


Background: Familial non-medullary thyroid carcinoma 
(FNMTC) is a clinical entity characterzed by a more 
aggressive phenotype than the sporadic counterpart. Families 
with recurrence of NMTC have been reported repeatedly in 
the literature, and epidemiological data show a very high 
relative risk for first-degree relatives of probands with thyroid 
cancer. The transmission of susceptibility to FNMTC is 
compatible with autosomal dominant inheritance with reduced 
penetrance or with complex inheritance. Cases of benign 
thyroid disease are often found in FNMTC kindreds. The 
identification of a new entuty of FNMTC and the mapping of 
the responsible gene named TCO (for thyroid tumour with cell 
oxyphilia) are reported. 

Methods: In one family, six individuals were diagnosed at first 
with multinodular goitres and three with papillary thyroid 
carcinoma. Eight patients were operated on. Full clinical and 
pathological information was obtained. Pathological findings 
were available in five cases. No patient had a history of radiation 
exposure. Blood samples were collected from the nme affected 
patients and from eight unaffected relatives after obtaining 
their informed consent. The gene was mapped by linkage 
analysis with a whole-genome panel of microsatellite markers. 
Results: Pathology showed multiple, well demarcated tu- 
mours composed of follicular structures, papillae, solid 
trabecular areas or an admixture of these. The neoplastic cells 
from all lesions showed characteristic fait to marked 
cytoplasmic oxyphilia. All tumours showed thyroglobulin 
immunoreactivity and were negative for calcitonin. A random 
genome screen was undertaken, and after genotyping a total of 
226 microsatellites, covering approximately 75 per cent of the 
genome, a LOD score of 2-41 at 0 =0 for marker D19S586 was 
found. Additional markers were typed ın the region and were 
found to be in linkage, with LOD scores peaking at markers 
D19S916 (Zmax=3-01 at @=0) and D19S413 (Zmax=2-95 at 
Ə =0). All the above markers have been physically mapped to 


19p13.2. 
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Conclusion: TCO was mapped to chromosome 19p13.2 by 
linkage analysis with a whole genome panel of microsatellite 
markers. Interestingly, both the benign and malignant thyroid 
tumours in this family exhibited some extent of cell oxyphilia, 
which has not been described until now in the familial forms of 
NMTC. These findings suggest the need to investigate 
carefully the relatives of patients affected with sporadic NMTC 
with cell oxyphilia. 


Utility of frozen-section histology in the surgical 


management of thyroid nodular disease a 


C. K. M. Wong, M. H. Wheeler, P. R. Maddox and 

P. Laidler 

Department of Surgery, University Hospital of Wales, H eath Park, 
Cardiff, UK 


Background: Thyroid nodules are the commonest disorder 
presenting to the thyroid surgeon. The majority of such lesions 
are benign but the principal problem facing the clinician is that 
of identifying the malignant nodule requiring surgery. Selec- 
tion for surgery is based primarily on a combination of clinical 
assessment and fine-needle aspiration cytology (FNAC). 
Frozen-section (FS) histology has traditionally been employed 
as an integral part of the operative strategy to confirm the 
preoperative diagnosis and also to influence to the extent of 
surgical resection. 

Methods: The utility of FS histology was reviewed in a series of 
155 patients undergoing surgery for nodular thyroid disease, 
each patient having preoperative FNAC, intraoperative F S 
histology and postoperative definitive paraffin-section histol- 
ogy. 

Results: 


Table Comparative analysis of FS histology based on FNAC 


categories 





PPV, positive predictive value; NPV, negative predictive value 


Conclusion: When the FNAC findings show malignancy, FS 
histology is unnecessary and contributes little to management. 
FS histology may be of value when FNAC indicates the lesion is 
benign, suspicious or inadequate, permitting identification of 
some malignant lesions that would otherwise require a second 
operation in order to complete a total thyroidectomy. 
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Sex and clinical findings predict outcome in 1005 
patients investigated by fine-needle aspiration cytology 
for thyroid enlargement 


J.C. Watkinson, H. Kumar*, J. Franklyn* and M. Sheppard* 
Department of Otolaryngology and “Professorial Department 
of Medicine, University H ospital, Edgbaston, Birmingham, UK 


Background: An audit of the value of fine-needle aspiration 
cytology (FNAC) in the diagnosis of thyroid malignancy was 
undertaken. 

Methods: A total of 1005 euthyroid patients who presented 
with thyroid enlargement were evaluated by FNAC of the 
thyroid as the first-line investigation. The cohort comprised 
870 women and 135 men (mean age 47 years), and thyrotrophin 
(thyroid-stirulating hormone; TSH) concentration was mea- 
sured by a sensitive assay in 500 subjects. 

Results: Some 312 patients proceeded to surgery, including 
those with suspicious (168 patients) or malignant (23) cytology, 
upper airway obstruction (44), recurrent cysts (six), persistent 


non-diagnostic cytology (four) and cosmetic reasons (67). 
Those not treated surgically were followed for a minimum of 2 
(range 2-14; mean 6-7)years. The overall sensitivity and 
specificity of the procedure in the detection of thyroid 
neoplasia were 88 and 89 per cent respectively. Men who 
presented with thyroid enlargement had significantly higher 
rates of malignancy (P= 0-007) and neoplasia (P= 0.002) than 
women, as did patients with solitary nodules compared with 
those with diffuse or multinodular goitres (malignancy 
P=0-001; neoplasia P< 0-001). Patients with normal TSH 
levels (greater than 0.4m units |") at presentation had a non- 
significantly increased risk of thyroid neoplasia (P = 0-07) and 
malignancy, in contrast to those with a low TSH concentration 
(less than 0-4 m units aor 

Conclusion: FNAC of the thyroid is an accurate test in the 
diagnosis of thyroid neoplasia. Gender and goitre type at 
presentation both contribute significantly to the prediction of 
risk of underlying thyroid neoplasia. 


Place of total thyroidectomy for benign thyroid disease 


S. J. Dolan, D. K. Trimble and C. F. J. Russell 
Department of Endocrine Surgery, Royal Victoria Hospital, 
Belfast, UK 


Background: ‘Total thyroidectomy eliminates the possibility of 
recurrent goitre and hyperthyroidism when carried out for 
benign disease. However, such a radical approach remains 
controversial because of the potential for increased morbidity 
associated with injury to the recurrent laryngeal nerves (RLNs) 
and parathyroid glands. This study reviewed the results of total 
thyroidectomy in patients with benign thyroid disease. 
Methods: Between 1988 and 1998, 172 patients (150 women 
and 22 men of mean age 53 years) underwent total thyroidect- 
omy for multinodular goitre (MNG) (7 =152) or Graves’ 
disease (7 = 29). 


© 1999 Blackwell Science Lrd 


Results: There were no perioperative deaths. Mean weight of 
resected thyroid was 178 g (189 g for MNG; 86 g for Graves’ 
disease). Permanent unilateral vocal cord paralysis occurred in 
three patients, representing injury to 0-9 per cent of RLNs at 
risk. In addition nine individuals sustained temporary uni- 
lateral vocal cord paralysis (2-6 per cent of RLNs at risk). 
Symptomatic hypocalcaemia occurred in 55 patients (31-9 per 
cent). The incidence of hypocalcaemia was higher in patients 
with Graves’ disease (ten of 20) than in those with MNG (45 
(29-6 per cent) cfa). but the difference was not statistically 
significant. At cv...,.ction of review on 31 July 1998, nine 
patients (5-2 per cent) remained on calcıum supplements. Of 
these, sıx had surgery for MNG and three for Graves’ disease 
(P=0-07, Fisher’s exact test). 

Conclusion: Total thyroidectomy for multinodular goitre can 
be performed safely with acceptable morbidity. The increased 
incidence of symptomatic hypocalcaemia after total thyrot- 
dectomy for Graves’ disease represents a cause for concern. 


Recurrent multinodular goltre 


G. Knepil, N. R. Parrott and R. Williams 
Department of Surgery, Manchester Royal Infirmary, Manchester, 
UK 


Background: There has recently been some debate in the 
literature as to whether total or subtotal thyroidectomy should 
be the treatment of choice for benign colloid goitre. The 
current debate has placed emphasis on the comparison of 
complication rates in the short term, but has failed to address 
the important difference in recurrence rates between the two 
operative techniques. 

Methods: A retrospective case-note study was carried out at 
Manchester Royal Infirmary and North Manchester General 
Hospital which idenufied 66 patents (39 : 27 in the respective 
hospitals) who had subtotal thyroidectomy between 5 and 
13 years ago for benign multinodular goitre. The diagnosis was 
made if it was stated in the discharge letter or on the pathology 
form. A total of 37 patients replied to a postal questionnaire. All 
the remaining patients were telephoned, if possible, as well as 
those who had not filled in the form correctly. 

Results: A total of 42 patients (64 per cent) were successfully 
contacted and assessed for the presence of any recurrent goitre 
or symptoms. Eleven patients were found to have a recurrent 
goitre on clinical examination by a consultant endocrine 
surgeon or on ultrasonography. The remaining 31 patients 
were either symptom-free or had no objective clinical evidence 
of goitre. 

Conclusion: This study shows that over 5-13 years following 
subtotal thyroidectomy for benign multinodular goitre there 
was clinical recurrence of goitrein 11 (26 percent) of 42 patients. 


Prospective cohort study of early prediction of outcome 
of hypocalcaemia after thyroidectomy 


F. Pattou, S. Truand, T. Mohiedine, J. M. Ballon, 
G. Taillier, F. Combemale, B. Carnaille and C. Proye 
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Department of General and Endocrine Surgery, Hóprtal Huriez, 
Lille, France 

Background: Permanent hypoparathyroidism (PHP) may lead 
to malpractice liugation. This prospective study was designed 
to assess the clinical relevance of potentially predictive criteria 
for the outcome of hypocalcaemia after thyroidectomy. 
Methods: From January 1994 to December 1997, serum 
calcium and phosphorus levels were measured in 2035 
consecutive patients undergoing bilateral thyroidectomy. 
Patients with postoperative hypocalcaemia (calcium levels 
lower than 2 mmol I~ on 2 consecutive days) were included in 
the study. Parathyroid hormone (PTH) concentration was 
determined before the initiation of calcium therapy (early PTH 
level). All patients were then followed until complete resolu- 
tion of hypocalcaemia. Those needing substitutive therapy to 
Maintain normocalcaemuia 1 year after surgery were considered 
to have PHP. Correlation of outcome with clinical character- 
istics, postoperative and delayed (7-14 days after discharge) 
calcium and phosphorus levels, and early PTH level, were 
examined statistically. 

Results: Postoperative hypocalcaemia occurred in 153 patients 
(7-5 per cent) and recovered spontaneously ın all but seven 
patients (0.3 per cent). Early PTH, delayed calcium and 
phosphorus levels were found to be predictive for outcome of 
hypocalcaemia by univariate analysis (P< 0-01). Both delayed 
calcium and phosphorus levels appeared as independent factors 
(P< 0-001) on multivariate logistic regression analysis. 
Conclusion: Delayed serum calcrum and phosphorus levels 
accurately predict the outcome of patients with hypocalcaemia 
after thyroidectomy. When delayed calcium concentration is 
less than 2 mmol l~“ and/or delayed phosphorus concentration 
1s greater than 0-4mmolI", long-term follow-up should be 
strictly enforced to detect PHP. 


Audit of hypocalcaemla after thyroid surgery 


E. O. Pearse, A. Shepherd, J. M. Blazeby and J. R. Farndon 
University Department of Surgery, Bristol Royal Infirmary, 
Bristol, UK 


Background: Hypocalcaemia after thyroidectomy is common 
and mostly transient, but, if permanent, long-term replacement 
therapy 1s required. The importance of informing patients of 
rates of permanent hypoparathyroidism has recently been 
emphasized’. This study audited hypocalcaemia after bilateral 
thyroid surgery. 

Methods: A retrospective note study of patients undergoing 
total or subtotal thyroidectomy between March 1995 and 
August 1998 was undertaken. 

Results: Some 92 patients (78 female; mean age 50 (range 8- 
83) years) were identified. Seventy underwent total thyroidect- 
omy, of which 17 operations were for malignancy. Fifteen 
patients underwent operation for thyrotoxicosis. After thyr- 
oidectomy, hypocalcaemic symptoms were documented in 27 
patients, of whom 20 (22 per cent) had calcium levels below 
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2mmoll"' on one occasion. In ten patients hypocalcaemia 
remained below 2mmoll”’ for 2days. At 6months after 
operation eight patients (9 per cent) had persistent hypocal- 
caemia. All had undergone total thyroidectomy, four for 
malignancy and four for symptomatic multinodular goitre. 
Permanent hypocalcaemia occurred significantly more fre- 
quently after operation for malignant disease (P = 0-04). 
Conclusion: This audit revealed a high rate of hypoparathyr- 
oidism, particularly after total thyroidectomy for neoplasia. If 
local data are to be revealed during informed consent, such an 
audit will provide the appropriate information. 
Reference 
1 Hay ID, Grant CS, Bergstralh GJ etal. Unilateral total 
lobectomy: is it sufficient surgical treatment for patients with 
AMES low-risk papillary thyroid carcinoma? Surgery 1998; 
124: 958-66. 


Altered parathyrold calclum sensttivity and/or change In 
peripheral calcium metabollsm In early hypocalcaemla 
after hemithyroidectomy 


A. Bergenfelz, J. Westerdahl, S. Tibblin and P. Lindblom 
(introduced by C. Russell) 
Department of Surgery, Lund University Hospital, Lund, Sweden 


Background: Thyroid operations are frequently complicated 
by postoperative hypocalcaemia. Although damage to the 
parathyroid glands probably plays an important role, the 
pathophysiology remains obscure. 

Methods: Eight patients who underwent hemithyroidectomy 
for benign thyroid disease were investigated. All patients had 
normal serum levels of calcium and thyroid hormones before 
operation. The function of the parathyroid glands was studied 
with a 60-min ethylenediamine tetra-acetic acid (EDTA) 
infusion test before operation and on postoperative days 1, 7 
and 30. Serum levels of ionized calcium and of parathyroid 
hormone (PTH) were determined every 10 min. 

Results: Serum levels of ionized calcium decreased on the first 
postoperative day (1-16 versus 1:24mmolI” before operation; 
P<0-01). During the EDTA infusion test the serum levels of 
PTH at 60 min and the area under the curve (AUC) for PTH 
were slightly decreased (P<0-05). At 7 days after operation 
serum levels of ionized calcium were still decreased (P< 0-05), 
whereas basal serum PTH levels were unchanged (P=0-17). 
Similarly, during the EDTA infusion test serum levels of PTH 
at 60 min as well as the AUC for PTH during the test were 
unchanged (P =0-92 and P=0-17 respectively). Ar 30 days after 
operation, serum levels of iomzed calctum and PTH were 
normalized. 

Conclusion: The results of this investigation suggest that low 
levels of calcium after hemithyroidectomy are partly due to a 
decrease in parathyroid calcium sensitivity and/or a change in 
peripheral calcium metabolism. 
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Effect of total thyroidectomy on exophthalmos in 
Graves’ disease 


K. J. Manolas, P. P. Satha, N. Lyratzopoulos, P. Gogos, 
C. Aggeli and H. Efremidou 

Departments of Surgery and Diagnostic Radiology, University 
of Thrace, School of Medicine, Alexandroupolis, Greece 


Background: Previous reports have indicated that surgical 
treatment for Graves’ disease could have beneficial effects on 
thyroid eye disease. To investigate further the role of 
thyroidectomy on exophthalmos, a prospective study was 
undertaken. 

Methods: All patients with Graves’ disease were submitted to 
total thyroidectomy irrespective of the presence of overt 
exophthalmos at the time of operation. They all underwent 
orbital computed tomography (CT) before, and at 3, 6 and 
12 months after. operation. The level of the CT section was the 
same for all patients at all stages (alongside the optic nerve of 
both eyes). On each CT scan three dimensions were measured: 
(a) back of eyeball to orbital bone; (b) front of eyeball to orbital 
bone; and (c) transverse orbital. 

Results: Between January 1992 and July 1993, 49 patients were 
recruited; at completion of the study there were 36 patients (11 
men and 25 women of mean age 42-3 years), of whom 12 had 
clinically overt exophthalmos at the tıme of operation (group 1) 
and 24 (group 2) had no symptoms or signs. Dimensions (a) and 
(b) decreased significantly between the period before and 
12 months after operation ın both exophthalmic (group 1; 
P=0-027 and P=0-02 respectively) and non-exopthalmic 
(group 2; P=0-04 and P=0-0033) patients, while dimension 
(c) increased significantly during the same period in both 
groups (P= 0-0077 and P= 0-05). By calculating the area around 
the eye, based on dimensions (a) and (c), it was demonstrated 
that 1year after operation this area showed a significant 
decrease ın group 2 but not in group 1 (P=0-035, Wilcoxon 
test). 

Conclusion: Total thyroidectomy may be effective in amelior- 
ating exophthalmos, whether clinically overt or not. Orbital 
CT can be used as an objective technique for measuring 
exophthalmic changes. 


Graves’ disease and thyrold nodules 


J. L. Kraimps, M. H. Bouin-Pineau, J. P. Faure, P. Bourlier, 
M. Mathonet, P. Cubertafond, L. De Calan, J. Ronceray, 
J. Visset, R. Maréchaud and J. Barbier 

Department of Endocrme Surgery, Jean Bernard Hospital and 
West General Surgery Society, Poitiers, France 


Background: The aim of this multicentre study was to review 
patients operated on for Graves’ disease associated with thyroid 
nodules to evaluate the risk of associated thyroid carcinoma. 

Methods: A total of 557 consecutive patients operated on for 
Graves’ disease between 1991 and 1997 in five endocrine 
surgery departments were reviewed retrospectively. Each 
patient underwent clinical, biochemical, ultrasonographic 
and scintigraphic evaluation. No patient had a previous history 


© 1999 Blackwell Science Ltd 


of radioactive iodine therapy or external irradiation. Surgery 
consisted of either subtotal or total thyroidectomy. 

Results: Cold nodules were observed in 140 patients (25-1 per 
cent) (16 women, 124 men) with mean age of 42 (range 11- 
74) years. Thyroid carcinoma was diagnosed in 21 (15-0 per 
cent), always inside a nodule. The incidence of thyroid 
carcinoma associated with Graves’ disease was 3-8 per cent 
(21 of 557 patients). Histological examination revealed 20 
papillary and one follicular carcinomas. Tumour diameter 
ranged from 2 to 25 mm and the nodule was palpable in eight 
patients. Carcinoma was multifocal in ten patients. 

Conclusion: This multicentre study showed a 3-8 per cent rate 
of carcinoma in patients with Graves’ disease and a 15-0 per 
cent rate in those with Graves’ disease associated with cold 


nodules. 
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Surgical management of hyperparathyroidism 


S. Aydintug, S. Kocak, H. Dur and S. Baskan 
Drvision of Endocrine Surgery, Department of Surgery, 
Ankara Unrverstty Medical School, Ankara, Turkey 


Background: The indications for and extension of thyroidect- 
omy in the management of hyperthyroidism are controversial. 
Methods: A total of 147 patients with hyperparathyroidism 
underwent surgical treatment between 1992 and 1997. Two- 
thirds of the patients were women. Ninety-five patients had 
toxic multinodular goitre, 39 had Graves’ disease and 13 hada 
toxic solitary adenoma. 

Results: Of 134 patients with bilateral disease, near-total 
thyroidectomy (NTT) was performed in 96 and bilateral 
subtotal thyroidectomy (BSTT) in 38. There were no 
differences in the complication rates between the two 
procedures. The cumulative temporary rate for recurrent 
nerve paresis and hypocalcaemia was 9 and 14 per cent 
respectively. Only one patient had recurrence at 2 years after 
BSTT. 

Conclusion: In this study NTT provided good control of 
hyperthyroidism, although there was a relatively high rate of 
complications. 


An evolving practice in surgery for Graves’ disease 


T. Sitharthan and Z. H. Krukowski 
Aberdeen Royal Infirmary and Unrversity of Aberdeen, 
Aberdeen, UK 


Background: The various treatment options for Graves’ 
disease are implemented in a variety of ways, both geographi- 
cally and over time. Some 10 years ago the authors reported the 
outcome of surgery ın a cohort of 161 patients with Graves’ 
disease in north-east Scotland treated between 1976 and 1985 
(16 per annum) and made a number of recommendations on 
patient management. During 1986-1997, 100 patients (eight 
per annum) underwent operation for Graves’ disease, which 
represents a 50 per cent reduction in the number of operations 
despite an apparently stable incidence of the disease. 
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Methods: Twenty-three patients had a total or near-total 
thyroidectomy and commenced thyroxine replacement ther- 
apy immediately after operation. Ten women who were either 
pregnant at the time or intended to become pregnant shortly 
afterwards were also commenced on T4 immediately after 
operation, although in two this was subsequently withdrawn. 
Results: Of the 69 patients undergoing subtotal thyroidect- 
omy with a view to preserving function, 79 per cent were 
euthyroid at 1 year. A relationship between remnant weight and 
thyroid failure at 1 year was again observed. Thyroid failure 
continued to develop over the study period. Recurrent 
thyrotoxicosis developed in four patients with a mean follow- 
up of 6-4 years. 

Conclusion: The reduced number of operations for Graves’ 
disease reflects increased use of radio1odine, and the changes in 
operative technique suggested 10 years ago have resulted in a 
reduction in recurrent toxicity (8 versus 4 per cent at 5 years). 
The incidence of thyroid failure has increased as consequence 
of increased use of surgical thyroid ablation ın selected patients. 


Surgical y probe for detection of lymph node metastases 
In patients with differentiated thyroid cancer 


F. Lippi, P. Miccoli, P. Iacconi, M. Capezzone, F. Angelini, 
S. Puccini, A. Pinchera and F. Pacini 

Departments of Endocrinology and Surgery, and *Unit of 
Radtoprotection, University of Pisa, Pisa, Italy 


Background: In patients with differentiated thyroid cancer, 
lymph node metastases are frequent at surgery and/or at the 
first scan with iodine-131. Lymph node metastases can be 
cured with one or two treatments with 1odine-131 (100 mCi). 
In some patients, persistence of lymph node metastases will be 
found after several treatments. 

Methods: To reduce patient irradiation and to achieve a 
definitive surgical approach, a surgical y probe (C-Trak-Sorin; 
Biomedica, Italy) was used in this study. Six patients with 
persistence of local tumour or cervical lymph node metastases 
from papillary thyroid cancer were studied. They were treated 
with a high dose of iodine-131 followed (7 days later) by surgery 
using the y probe. Measurements of radioiodine uptake at the 
site of metastases, in the blood and during surgical operation 
were made. 

Results: The presence of 1odine-131 activity in cervical lymph 
nodes was evident in five patients, and in one patient activity 
was demonstrated in the right thyroid bed. A significant 
difference was shown between the background radioactivity 
and the site of metastasis in all patients but one. Dunng 
operation the y probe revealed the radioactivity and allowed 
removal of tumour. After operation all neoplastic lesions were 
controlled using a y camera with a high-energy collimator, and 
were confirmed as neoplastic by histological examination. After 
48-72 h all patients were scanned and this confirmed the 
disappearance of radioactivity at the site of metastases. 
Conclusion: This study demonstrates the value of the Y probe 
in allowing radical excision of neoplastic lesions marked by 
previous administration of 1odine-131. 
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articles published i in the Journal. Letters should be no more than 250 
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Experimental study of the effect of intraperitoneal heparin 
on tumour implantation following laparoscopy 


Sir 


We read with interest the article by Neuhaus et al. (Br J Surg 
1999; 86: 400-4) in which the authors show that heparin may 
reduce tumour cell implantation. As well as directly decreasing 
tumour cell adherence, there are numerous other ways in which 
heparin may act, including inhibition of the formation of 
thrombin, which has a role in enhancing tumour growth and 
metastasis. Thrombin may play a role in the activation of 
progelatinase A}, of which the active form, matrix 
metalloproteinase 2, is thought to play an important role in 
angiogenesis’ and tumour invasion’. Thrombin may also have 
a direct proangiogenic effect by inducing differentiation of 
endothelial cells into capillary structures". 

The effects of thrombin may also, therefore, be inhibited by 
the use of intraperitoneal heparin during laparoscopic surgery 
and decrease the incidence of abdominal wall metastases as 
observed in this department’. 

P. Ziprin 

M. Puttick 

A. Darzi 

Minimal Access Surgical Unit 
Imperial College School of Medicine 
St Mary’s Hospital 

London W2 INY 

UK 


Zucker S, Mirza H, Conner CE, Lorenz AF, Drews M, Bahou WF 
et al. VEGF induces tissue factor and matrix metalloproteinase 
production in endothelial cells. conversion of prothrombin to 
thrombin results in progelatinase A actrvation and cell proliferation. 
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2 Sipos E, Tamargo R, WeingartJ, Brem H. Inhibition of tumour 

angiogenesis. Ann N Y Acad Sat 1994; 732: 263-72 
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DR. Distribution of collagenase and tissue inhibitors of 
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5 Nduka CC, Monson JR, Menzies Gow N, Darzi A. Abdominal wall 

metastases following laparoscopy. Br 7 Surg 1994; 81: 648-52. 


La 


1222 British Journal of Surgery 1999, 86, 1222-1227 


Effect of training on the incidence of nerve damage in 
thyroid surgery 


Str 


I read with interest the article by Lamadeé et af. (Br F Surg 1999; 
86: 388-91) which highlights important aspects of surgery and 
surgical training. 

I compliment the authors for carrying out this study. In a 
changing world with periods of surgical training shrinking 
(particularly in the UK) and the ever-increasing climate of 
litigation and compensation, both the trainers and the trainees 
find themselves under considerable duress. Articles such as this 
and others’? facilitate surgical training and encourage trainers 
to overcome long-held views as to what a trainee can safely 
perform under supervision without compromising patient 
safety and eventual outcome. 

It would have been interesting to know the time taken for 
similar procedures by the three groups as the time factor is the 
often-quoted constraint that denies possible surgical 
opportunities to the trainee. 

S. Sinha 

Department of General Surgery 
Arrowe Park Hospital 

Wirral L49 SPE 

UK 


1 Naylor AR, Thompson MM, Varty K, Sayers RD, London NJ, Bell 
PR. Provision of training ın carotid surgery does not compromise 
patient safety. Br 7 Surg 1998, 85. 939-42. 

2 Bradbury AW, Bnittenden J, Murie JA, Jenkins AM, Ruckley CV. 
Supervised training in carotid endarterectomy is safe. Br 7 Surg 1997, 
84: 1708-10. 

3 Kirk RM. Teaching the craft of operative surgery. Ann R Coll Surg 
Engi 1996, 78(1 Suppl). 25-8. 
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Current management of acute leg ischaemia: results of an 
audit by the Vascular Surgical Society of Great Britain and 
Ireland 


Sir 


We read with interest the article by Campbell et al. (Br F Surg 
1998; 85: 1498-1503) and appreciate the work done by the 
Vascular Society of Great Britain and Ireland. We do not have 
such data in our country and the use of trials creates valuable 
effects in our practice. We would appreciate clarification of two 
issues. 

First, the delay period mentioned in Table 4 is very 
important. The extent of the delay is critical in deciding any 
intervention or surgery for limb salvage. Does the mortality of 
the procedure have a correlation with the delay period. No data 
are given on the delay period. 
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Second, the terms ‘dubious’, ‘viable’ and ‘non-viable’ (Tables 
6 and 7) need further explanation in the understanding of the 
type of ischaemia. The further comments of Campbell et al. will 
help us to understand the pitfalls of limb-salvage surgery. 


S. Isbir 

Department of Cardiovascular Surgery 
Marmara Untversity Hospital 
Istanbul 

Turkey 


Author’s reply 
Sir 


We thank Dr Akgun and colleagues for their interest in our 
paper. Their questions expose the acknowledged limitations of 
this kind of survey. It did not seem reasonable to analyse the 
data on delay in presentation for two reasons. First, our 
definition of acute ischaemia left the time of onset uncertain. 
Case selection was left to the judgement of individual surgeons 
and included patients with a sudden deterioration in blood 
supply up to 2 weeks before presentation. This meant that we 
did not know how long the acute ischaemia had been present 
before the patient presented. Second, whether or not any delay 
had occurred was also left to the subjective judgement of those 
involved. Any analysis of outcome in the context of perceived 
delay would, therefore, have been most suspect, and we did not 
feel that this was fair or scientifically proper. 

The terms ‘viable’, ‘dubious’ and ‘non-viable’ were used 
simply as the best way of allowing surgeons to make a global 
judgement on the state of the limb. We recognized that, in 
addition to limbs that were definitely viable and definitely not 
viable, there were likely to be some that were still in a critical 
state and that might well be lost shortly after the end of the 30- 
day observation period. As with the perception of ‘delay’, these 
were subjective judgements designed to accommodate a 
miscellany of patients and surgeons in a large study involving 
nearly 200 hospitals. 

W. B. Campbell 

Department of Surgery 

Royal Devon and Exeter Hospital 
Exeter EX2 SDW 

UK 


Leucocyte count and C-reactive protein in the diagnosis of 
acute appendicitis 
Sir 


I read with interest the paper by Grönroos and Gronroos (Br 7 
Surg 1999; 86: 501-4). Any effort to reduce the incidence of 
unnecessary appendectomy is to be commended. However, I 
feel the use of C-reactive protein (CRP) in the diagnosis of 
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acute appendicitis cannot be justified with the given data. Ifone 
looks at the overall numbers presented, only one-quarter of the 
patients operated on, with an uninflamed appendix, would have 
been saved an operation if CRP levels had been taken into 
account. Of the patients studied, this represents only 7-8 per 
cent and most were women. It is these patients in whom there 
should be a high clinical suspicion of other diagnoses. They 
would be suitable for diagnostic laparoscopy to help make 
definitive diagnosis’. 

The decision to operate or to observe is often made soon 
after admission and on clinical grounds alone. Given the 
prolonged turnaround time for what are considered non- 
urgent laboratory tests in an average hospital the decision to 
operate would be delayed to at least the next day. 

In conclusion, the addition of CRP to the diagnostic decision 
making in patients who may have acute appendicitis is currently 
impractical in British clinical practice. The current trend 
towards laparoscopy in women with nght iliac fossa pain makes 
the measurement of CRP obsolete. 

J. V. Taylor 
Department of Surgery 
School of Medicine 
University of Louisville 
Kentucky 40292 

USA 


I Laine S, Rantala A, Gullichsen R, Ovaska J. Laparoscopic 
appendectomy — is it worthwhile? A prospective, randomized study 
in young women. Surg Endosc 1997; 11: 95-7. 


Author’s reply 
Sir 


I thank Dr Taylor for his comments but disagree, and the 
difference between our views may be due to the fact that in 
Finland the measurement of CRP is a laboratory test which is 
easily performed and available at all times ın hospitals with a 
surgical unit. I understand this is not the case in the UK. 

I trust measuring CRP level is worthwhile in excluding acute 
appendicitis. One-quarter of the negative appendectomies can 
be avoided if both leucocyte count and CRP are not elevated 
and I believe that laparoscopy is unnecessary in this situation. If 
clinical symptoms and signs continue and leucocyte count and/ 
or CRP value increases above the upper limit of the reference 
interval, the patient should undergo laparoscopy to establish a 
precise diagnosis. Otherwise, careful clinical follow-up should 
be continued and additional blood samples should be taken for 
leucocyte count and CRP measurements. We have changed 
our own treatment strategy accordingly and experience so far is 
encouraging. 

J. Gronroos 

Department of Surgery 
University of Turku, PB 52 
FIN-20521 Turku 
Frnland 
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Interstitial laser coagulation for hepatic tumours 
Sir 


The excellent review of interstitial laser coagulation (ILC) by 
Heisterkamp et al. (Br F Surg 1999; 86: 293-304) offered a 
comprehensive insight into potential applications of this 
modality for irresectable liver tumours. However, we feel that 
there are unanswered questions. 

The major limitation of laser coagulation is the small lesion 
size generated by this technique’. The authors indicated that 
increasing the power would result in an increase in the area of 
coagulation, but with an increase ın power there will be an 
increase in resistance and a reduction in heat conductance due 
to charring effects leading to a reduced lesion size’. The 
characteristics of the tumour are crucial factors. We have found 
that laser ablation was ineffective for patients with tumours 
with a high fibrous component such as cholangiocarcinoma 
(unpublished material). Heat is lost from tissue during laser 
coagulation via conduction and low-resistance shunting™”. 
Thus, to achieve effective tumour coagulation some additional 
methods should be available when treating perivascular 
lesions” . Although the immediate effect of laser coagulation on 
tumour tissue can be revealed clearly by ultrasonography 
following tissue heating, the appearance of tumours changed 
very little after ILC because of the charcoal effect. This could 
make postoperative interpretation of the effectiveness of the 
treatment misleading. Visceral angiography may be valuable’. 

L. R. Jiao 

N. A. Habib* 
Department of Surgery 
Mazdstone Hospital 
Maidstone ME16 9QQ 
and 

“Lrver Surgery Section 
Hammersmith Hospital 
Imperial College School of Medicine 
London W12 OHS 

UK 
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Author’s reply 
Str 


The valuable comments of Messrs Jiao and Habib allow us to 
emphasize the aspects of interstitial laser coagulation (ILC) 
essential for the destruction of large volumes of tissue. 
Resistance of the tissue, pivotal ın radiofrequency coagulation, 
does not cause the carbonization found with conventional laser 
fibres in ILC. Charring is the result of concentrated light 
emission at the tip with further absorption of light by the 
blackened tssue and preventing further light emission into the 
tissue. The argument that the characteristics of the tumour are 
crucial is not supported by evidence in the literature. The 
advantage of ILC is the induction of symmetrical and 
reproducible coagulation which makes the technique 
particularly suitable for solid intraparenchymal tumours. ‘The 
lack of success in the patient with cholangiocarcinoma might be 
related to the diffuse spreading pattern of the tumour rather 
than the high fibrous content. As stated in the review 
ultrasonography has no place ın real-time monitoring of ILC as 
the echogenic area does not correlate with the coagulative 
damage. This is not because of charring but because the 
formation of gas bubbles results in a heterogeneous image. 
We emphasized that the use of a cylindrical light-diffusing 
tip in an internally water-cooled sheet (combined with hepatic 
vascular inflow occlusion during laser treatment) results in 
coagulated volumes of 5 cm diameter. We hypothesize that this 
combination leads to a higher percentage of successful 
treatments in a single session when compared with the results 
of current application of ILC for colorectal metastases and 
percutaneous ethanol injection for hepatocellular carcinoma. 
In an ongoing study the safety, feasibility and mitial response 
rate of percutaneous ILC with vascular inflow occlusion is 
being assessed in patients with irresectable colorectal 
metastases or hepatocellular carcinoma (largest diameter 4 cm). 
Triphasic contrast-enhanced spiral computed tomography is 
used to evaluate tumour response’. In nine patients, 11 laser 
treatments have been performed for 13 tumours. Minor 
complications were noted in five treatments, but complete 
coagulation at 24h was 70 per cent with no failures in the last 
seven treated tumours. These results encourage us to 
determine the duration of response in a larger group of 
patients. 
J. Heisterkamp 
R. van Hillegersberg 
J. N. M. IJzermans 
Department of Surgery 
Erasmus University Rotterdam 
Unversity Hospital Rotterdam ‘Dykzigt’ 
Rotterdam 
The Netherlands. 
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Amin Z, Donald JJ, Masters A, Kant R, Steger AC, Bown SG et al. 
Hepatic metastases: interstitial laser photocoagulation with real- 
time US monitomng and dynamic CT evaluation of treatment. 
Radsology 1993; 187: 339-47 
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Risk scoring in surgical patients 
Sir 


We read with interest the review by Jones and de Cossart (Br 7 
Surg 1999; 86: 149-57) who concluded that the Physiological 
and Operative Severity Score for enUmeration of Mortality 
and morbidity (POSSUM) is the most appropriate scoring 
system for the general surgical population while briefly 
mentioning the Portsmouth modification of POSSUM (P- 
POSSUM) as an alternative scoring system. They stated that if 
an exponential analysis was used’, the original POSSUM 
system was more accurate’. 

In the original POSSUM paper the methodology used to 
analyse results was not given and it was, therefore, not open to 
critical review. In a recent article the exponential model of 
analysis used for POSSUM clearly demonstrated the unwieldy 
nature of this analysis’. POSSUM was used to predict the 
probability of death for a patient group but could not be applied 
to individual patients. 

P-POSSUM uses a well validated statistical method, which is 
similar to the linear model described by Wijesinghe et al.?, but 
easier to apply. A distinct advantage of P-POSSUM compared 
with POSSUM is the use of discriminant analysis that can be 
used to ascribe risks to individual patients as opposed to groups 
of patients. This may make the P-POSSUM analysis more 
useful in every day surgical practice. 

Both systems appear to be equally effective in predicting 
operative mortality provided the correct methodology is used. 
The most recent NCEPOD (National Confidentual Enquiry 
into Perioperative Deaths) report* suggests the use of 
POSSUM to highlight ‘poor risk cases’ ın oesophageal surgery, 
but investigators should be aware of the limitations associated 
with the exponential analysis. 

P. P. Tekkis 

À. J. E. Bentley* 

R. M. Kocher* 

L. M. South 

G. A. Trotter 
Departments of Surgery 
Maidstone General Hospital 
Maidstone ME16 9QQ 
and 

“Queen Mary’s Hospital 
Sidcup DA14 6LT, 


1 Whiteley MS, Prytherch DR, Higgins B, Weaver PC, Prout WG. 
An evaluation of the POSSUM surgical scoring system. Br 7 Surg 
1996; 83: 812-15. 
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equation for predicting death following vascular surgery. Br 7 Surg 
1998; 85: 209-12. 
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Author’s reply 
Sir 


We thank Mr Tekkis and colleagues for their interest. The 
statement that the original POSSUM is more accurate when 
the exponential analysis is used is making a comparison using 
the exponential analysis to predict outcomes based on the P- 
POSSUM~4derived risks. It is not making any comment on the 
accuracy of the two methods overall. We would not differ with 
the conclusion of Wijesinghe et a/.' that ‘both POSSUM and P- 
POSSUM are good predictors ... if the correct analysis is used 
for each system’. 

We are somewhat concerned by the suggestion that P- 
POSSUM be used in day-to-day surgical practice for 
predicting an individual’s risk. The POSSUM system has been 
designed as an audit tool. Neither it, nor P-POSSUM, is 
sufficiently accurate or specific to predict the risk of an 
individual and to be safely used as the basis for clinical decision 
making. It may give an indication that a patient is ‘high-risk’ 
after operation (the risk cannot be calculated before operation) 
and guide appropriate placement of the patient, for example ın 
a high-dependency unit. We feel it would be unwise to allow 
these predicted risks to outweigh clinical judgement in 
determining any individual patient’s treatment. 

H. J. S. Jones 

L. de Cossart 

Department of Surgery 
Countess of Chester Hospital 
Chester CH2 1UL 

UK 
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Wyesinghe LD, Mahmood T, Scott DJA, Berridge DC, Kent PJ, 
Kester RC Companson of POSSUM and the Portsmouth predictor 
equation for predicting death following vascular surgery. Br 7 Surg 
1998; 85: 209-12. 


Intraoperative lymphatic mapping and the sentinel node 
concept in colorectal carcinoma 


Sir 


We read with interest the recent article on lymphatic mapping 
and sentinel node biopsy in colorectal carcinoma by Joosten et 
al. (Br F Surg 1999; 86: 482-6). Although we share the view that 
a cautious approach is required in extrapolating the technique 
to colorectal carcinoma, we must disagree with the comment 
that the concept is only applicable in a limited subset of skin 
derived cancers as this is not supported by presently available 
evidence. The sentinel node is defined as the node(s) receiving 
direct lymphatic drainage from a primary tumour. Joosten et al. 
have retrieved all nodes (up to 16) that took up blue dye and 
called them sentinel nodes, which 1s contrary to the concept. It 
is well recognized that the blue dye moves progressively from 
one node to the other resulting ın staining of most nodes in the 
lymphatic basin. 
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We, with others!” , have reported that the false-negative rate 
of sentinel node histology increases ın the presence of gross 
involvement of lymph nodes in the lymphatic basin; due to the 
diversion of lymphatic flow as a result of replacement of the 
sentinel node with metastatic carcinoma. Therefore, seven of 
12 patients who had a false-negative sentinel node biopsy were 
not suitable for this technique. 

The authors describe two patients with micrometastasis 
which we believe is significant. Liefers et al.’ showed that 
molecular detection of micrometastasis is a prognostic tool in 
stage IT colorectal cancer. 

This field 1s evolving and further studies are required to 
confirm these data before the concept of sentinel node biopsy in 
colorectal carcinoma is completely disregarded. 

M. R. S. Keshtgar 

A. Amin 

I. Taylor 

Department of Surgery 

Royal Free and Unrtversity College Medical School 
Charles Bell House 

67-73 Riding House Street 

London WIP TLD 

UK 
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Author’s reply 
Sir 


We thank Messrs Keshtgar, Amin and Taylor for their 
reaction. We would like to see the sentinel node concept apply 
ın tumours other than melanoma, breast, penis or vulva, but no 
proof for this has been published. We agree with the definition 
of the sentinel node, were fully aware of it at the ume of writing 
the article and never called the blue nodes sentinel nodes, as the 
attentive reader will have noted. 

Being aware of the problems when there is massive lymph 
node involvement (as pointed out ın the discussion), we decided 
to include the patients with enlarged nodes as this was one of 
the first published studies to explore this concept in colonic 
cancer. 

The relevance of micrometastatic disease 1s still a matter for 
debate, but we too considered it important enough to search for 
micrometastases. 

Undeniably, only the first word has been said on the sentinel 
node concept in visceral tumours. We look forward to other 
studies. 
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L. J. A. Strobbe 

on behalf of the authors 
Department of Surgery, C22 
Canistus Wilbelmina Hospital 
PO Box 9015 

6500 GS Nijmegen 

The Netherlands 


Randomized clinical trial of laparoscopic versus open 
inguinal hernia repair 


Letter 1 


Sir 


I read with interest the paper by Juul and Christensen (Br 7 Surg 
1999; 86: 316-19) reporting a randomized tral comparing 
transabdominal preperitoneal (TAPP) with open inguinal 
hernia repair. 

In the discussion the authors point out that ‘in a previously 
published multicentric trial the laparoscopic procedure was 
compared with a suboptmal open surgery group’. 
Notwithstanding, in 23 patients belonging to the open group in 
the present authors’ series simply a ‘sutured closure of the 
internal ring’ was performed. As these patients were adults, can 
this be regarded an adequate repair? One wonders how many of 
the three early recurrences seen in the open surgery group 
belonged to this subgroup. A previous prospective randomized 
study has demonstrated the long-term recurrence rate after 
high ligation of sac combined with closure of the internal mng 
to be as high as 34 per cent’. 

Furthermore, the authors have chosen to use polydioxanone 
for the Shouldice repair in preference to a non-absorbable 
suture. Again, in a prospective randomized study this practice 
has been shown to be associated with a higher recurrence rate 
when compared with the use of non-absorbable suture 
material’. 

Coniparing a group of patients having open hernia dealt with 
by less than optimal methods with a group having laparoscopic 
preperitoneal mesh repair amounts to comparing apples and 
oranges. The technical considerations may not matter when 
comparing early outcome measures such as postoperative pain 
and length of recovery, but may influence the comparison of 
long-term recurrence rates between the groups. 

D. S. Bhandarkar 

Department of Surgery 

Str Hurkisondas Hospital 

Prarthana Samaj 

Mumbai 400 004 

India 

1 Beets GL, Oosterhuis KJ, Go PM, Baeten CG, Kootstra G. Long 
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comparing Bassmi~Stetten, Shouldice, and high hgation with 


narrowing of the internal ring for primary inguinal hernia repair 7 
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Letter 2 


Str 


The trial by Juul and Christensen compares laparoscopic repair 
with a muscle-stitching operation (‘modified Shouldice’) in 
healthy adults. There is, however, abundant evidence that 
tension-free repairs using mesh reinforcement of the posterior 
wall provide results in many respects superior to the Shouldice 
repair’. A more meaningful trial would be a comparison of 
laparoscopic and open mesh repairs. Moreover, the series is 
selective: patients over 75 years and those with serious 
cardiopulmonary or neurological illness are not included (10 
and 7 per cent respectively in our series), groups in whom local 
anaesthesia is specifically indicated. 

The reported advantages of laparoscopic repair in this study 
were reduction of immediate postoperative pain and shorter 
time (13 days) before return to normal activities. The former is 
widely reported’, the latter is no better than our experience of 
office and manual workers having open mesh repair who 
returned to work in 7 and 13 days respectively’. 

‘Thus, the advantage of laparoscopic repair is marginal, less 
pain in 25 per cent of patients in the first 2-3 days. We question 
the justification for undertaking an expensive and invasive 
operation taking significantly longer to complete, using 
general anaesthesia and with well documented risks of serious 
visceral or vascular injury, when the overall results of open 
mesh repair under local anaesthesia are significantly better. 

A. E. Kark 

M. Kurzer 

P. Belsham 

British Hernia Centre 
87 Watford Way 
Hendon 

London NW4 4RS 
UK 


1 Amid PK, Shulman AG, Lichtenstein IL Open ‘tension-free’ repair 
of inguinal hernias, the Lichtenstein technique. Eur 7 Surg 1996; 
162: 447-53. 

2 Wellwood J, Sculpher MJ, Stoker D, Nicholls GJ, Geddes C, 
Whitehead A et al. Randomised controlled trial of laparoscopic versus 
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open mesh repair for inguinal hernia: outcome and cost. BMF 1998; 
317- 103-10. 

3 Kark AK, Kurzer MN, Belsham PA. Three thousand one hundred 
seventy-five primary inguinal hernia repairs: advantages of 
ambulatory open mesh repair using local anaesthesia 7 Av Coll Surg 
1998, 186 447-55. 


Author’s reply 
Sir 


Dr Bhandarkar questions the use of a ‘sutured closure of the 
internal ring’ as an adequate repair in adults. As stated in the 
paper, ıt was used in 23 patients who each had a small indirect 
hernia and an intact inguinal floor. None of these patients 
developed a recurrence. Dr Bhandarkar also comments on the 
use of an absorbable suture, but we doubt that a recurrence rate 
of 2 per cent after 1 year of observation could be improved by 
using non-absorbable suture materials. 

Mr Kark and colleagues find it more meaningful to compare 
laparoscopic with an open mesh repair. The first patient in our 
trial was included in 1994 and then the Shouldice repair was 
regarded as the gold standard. We, therefore, compared the 
new procedure with the best proven conventional method. 
Other prospective studies have compared laparoscopic with 
open mesh repair and found that the time for return to normal 


activity and work are shorter ın patients receiving laparoscopic 
. 1,2 


repair”. 

We do not agree that there is substantial evidence to justify 
the statement from Kark et al. that open mesh repair 1s a 
significantly better operation than the Shouldice and 
laparoscopic repairs. These methods need evaluation in clinical 
trials to find the optimal treatment for each hernia in different 
patients. We have to master more than one technique. 

P. Juul 

Department of Surgery 
Nyborg Hospital 

5800 Nyborg 
Denmark 


1 Payne JH , Grininger LM, Izawa MT, Podoll EF, Balfour J. 
Laparoscopic or open inguinal herniorrhaphy? A randomised 
prospective trial. Arch Surg 1994; 129. 973-9. 

2 Wilson MS, Deans GT, Brough WA. Prospective trial comparing 
Lichtenstein with laparoscopic tenston-free mesh repair of inguinal 
hernia. Br F Surg 1995; 82. 274-7. 
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Highlights from International Workshops on Therapeutic 
Endoscopy (CD-ROM) 


4. Y. W. Lau, }. F. Y. Sung and S. C. S. Chung (eds) 
1998 Melbourne Blackwell Science Asia. Pnce not supplied 


The annual International Workshop on Therapeutic 
Endoscopy in Hong Kong attracts endoscopists from all over 
the world to see live demonstrations of the latest advances in 
therapeutic endoscopic techniques given by the world’s leading 
authorities. The best videotapes from these workshops have 
been condensed into two multimedia CD-ROMs with digital 
video and original sound track. One CD is devoted to 
therapeutic endoscopic retrograde cholangiopancreatography 
(ERCP) dealing with basic techniques of selective cannulation, 
sphincterotomy and stone extraction, and more advanced 
techniques of mechanical and electrohydraulic lithotripsy, 
stent insertion (plastic and metal), techniques of changing 
stents and ERCP in Pélya gastrectomy. The second CD covers 
oesophageal stenting, management of bleeding from 
oesophageal varices and peptic ulcers, balloon dilatation for 
achalasia and benign pyloric stenosis, endosonography and 
mucosectomy for early oesophageal cancer, and therapeutic 
colonoscopy. Each topic is presented with an introductory 
screen containing text pages describing the procedure. At the 
top of the screen are four buttons operated by a mouse click that 
give information about the endoscopist, list of relevant 
references, the video clip(s) and caveats or helpful tips on the 
procedure. QuickTime is used to play the video clips in a small 
frame in the middle of the screen. The endoscopist describes 
the procedure with interaction from other faculty members. 
The video is played with one or two windows showing 
endoscopist, endoscopic view and/or image intensifier view. 
This teaching technique is really helpful for ensuring that the 
experienced endoscopist keeps abreast of the latest skills. The 
few deficiencies of the CDs are more than compensated for by 
the overall presentation. Whether a trainee or experienced 
endoscopist much can be learned from repeated viewing of the 
video clips. The CD-ROMs are excellent, entertaining, 
instructive and give an insight into teaching aids of the future. 
S. Cheslyn-Curtis 
Luton and Dunstable Hospital 
Luton LU4 0DZ 
UK 


Neoplasms of the Digestive Tract. Imaging, Staging and 
Management 

M. A. Meyers (ed.) 

285 X 220mm Pp. 587 Illustrated 1998 Philadelphia, Pennsyivania. 
Lippincott-Raven US$185 


Over the past few decades, new developments in both imaging 
procedures and treatment modalities for neoplasms of the 
digestive tract have led to earlier recognition and better 
outcome of these diseases. This book comprises all aspects of 
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the complex variety of diseases. Thatitis a comprehensive work 
becomes obvious from 1ts structure. The chapters are 
organized according to the anatomical regions (oesophagus, 
stomach, small bowel, colon, liver, pancreas and biliary tract) of 
the digestive tract. Each chapter begins with an overview of 
anatomy, imaging, staging and treatment. The section that 
follows delineates established diagnostic tools. Finally, 
treatment options are discussed with respect to surgery, 
radiation and chemotherapy, with emphasis on a 
multidisciplinary approach. The book finishes with an 
overview on upcoming diagnostic tools such as nuclear 
medicine and various biopsy techniques. It is a hybrid medical 
textbook written by experts from different fields, such as 
radiology, oncology and surgery, and so it contributes a great 
deal to a better interdisciplinary understanding. Its focus is on 
imaging and diagnosis. The illustrations are well chosen and 
detailed enough to give a clear understanding about routine 
findings, but there are also pitfalls. The volume is an ideal 
source for all clinicians working in the holistic field of (surgical) 
oncology and 1s a must for every physician with a main interest 
in oncology. 
J. R. Izbicki 
University of Hamburg 
Martinistrasse 52 
20246 Hamburg 
Germany 


Current Review of Minimally Invasive Surgery 


D. C. Brooks (ed.) 
284 x 220 mm. Pp. 234 Ilustrated 1998 New York Spnnger £120 


Considering the currently available books on the subject, this 
one really exhibits a current review of laparoscopic surgery. 
Going through the contents, an impressive number of chapters 
seems to cover not only a variety of traditional laparoscopic 
procedures, but also subjects such as anaesthetic 
considerations, application of the laparoscope in parathyroid 
and thyroid surgery, paediatric surgery and urology, gasless 
laparoscopy, virtual reality and medicolegal perspectives of 
laparoscopic surgery. The chapter ‘Minimally Invasive 
Vascular Surgery’ even deals with endovascular techniques to 
repair aneurysms. In general, the author’s personal experiences 
with laparoscopic procedures are described and complemented 
with data from the literature. Considerable overlap exists in 
some of the chapters, which contrasts with other chapters that 
are rather short and superficial (for example, laparoscopic 
colon and bowel surgery). Of particular interest are the 
chapters on anaesthetic considerations relating to minimally 
invasive surgery and medicolegal perspectives on laparoscopic 
surgery. In conclusion, this book is excellent for the surgical 
trainee who wishes to be brought up to date with what is going 
on ın laparoscopic surgery. However, the more experienced 
laparoscopist will only occasionally find the detailed technical 
information for which he or she seeks. 
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W. A. Bemelman 

H. Obertop 

Academic Medical Centre 
Unrversity of Amsterdam 
1100 DE Amsterdam 
The Netherlands 


Minimally Invasive Surgery. Principles and Outcomes 


C. A. Andrus, 7. M. Cosgrove and W. E. Longo (eds) 
285 X 220 mm. Pp 400 Illustrated 1998. Amsterdam. Harwood Academic 
£83 


One of the objectives of this all-American multiauthor book 
was to concentrate on outcomes from various minimally 
invasive procedures. In this respect the authors have been 
somewhat successful, although unfortunately there are no 
references beyond 1996 which means the work is already dated. 
‘This is rather typical of many books dealing with this rapidly 
advancing field. Of the 36 chapters, none deals with basic 
techniques, instrumentation or safety. The reader will not be 
able to carry out the procedure dealt with in many chapters and 
will need to obtain further knowledge. For example, adrenal 
surgery 1s dealt with in only one paragraph and the chapter on 
laparoscopic exploration of the common bile duct is quite out 
of date. Furthermore, many of the subspecialty areas are 
described very briefly. In the reviewer’s opinion it is time that 
authors of minimally invasive surgery textbooks concentrated 
on site-specific areas rather than trying to write comprehensive 
books that inevitably are superficial in many fields. 
Nevertheless, there are some good chapters here, especially 
those dealing with fundoplication, transanal endoscopic 
microsurgery and disectomy. This book will probably be of 
value only as a reference text. 
J. N. Baxter 
Morriston Hospital 
Swansea SA6 6NL 
UK 


Surgical Ethics 
L. B. McCullough, 7. W. Jones and B. A. Brody (eds) 


240 x 160 mm. Pp. 396 Not illustrated 1998. New York Oxford University 
Press £35. 


This is a multiauthor publication from the USA. The topics 
covered are similar to those in The Surgeons Duty of Care (The 
Senate of Surgery of Great Britarn and |: eland, 1997), but with a 
depth of philosophical background and extension into clinical 
examples. There are inevitable differences but generally these 
are instructive. Rather than the expected reliance on defensive 
medicine, a policy of ‘preventive ethics’ is advocated, based on 
establishing a good, honest surgeon—patient relationship. 
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Consent to treatment is taken seriously, indicaung the change 
that ıs coming in the UK. There 1s a superb, compassionate 
chapter on care of the dying. Unsurprisingly, resource issues 
are dominated by systems of reimbursement rather than 
waiting lists, with the exception of transplantation. However, 
the discussion 1s thought-provoking in the context of NHS 
trusts, primary care groups and potenual conflicts of interest. 
This book is more than a statement of ethics as applied to 
surgery, it is also a discussion of many current issues in the 
resourcing, delivery and limitations of surgical care. I know of 
no equivalent and recommend it strongly. 
D. F. L. Watkin 
Leicester Royal Infirmary 
Leicester LEI SWW 
UK 


Emergency Abdominal Surgery. 3rd ed. 


P. F. Jones, Z. H. Krukowski and G. G. Youngson (eds) 
243 x 171 mm. Pp 556. Ilustrated. 1998. London Chapman and Hall. £45 


The third edition of this book has recently appeared ın print. 
Sıxteen of the 20 authors come from Aberdeen, with two from 
South Africa and two from the USA. Nevertheless, the book 
gives a concise picture of what may be regarded as international 
practice in the management of the acute abdomen. One can 
still, however, occasionally come across statements such as ‘it is 
now universal practice to obtain a normal T-tube 
cholangiogram before withdrawing the tube on the 12th 
postoperative day’ after biliary tract surgery. In most parts of 
Europe the postoperative cholangiogram is done much earlier, 
at most 5 days after operation. The authors cover the topic of 
abdominal emergencies from a general point of view and so 
include urological and gynaecological emergencies, as well as 
the acute abdomen in pregnancy and the puerperium. A special 
section is directed to emergency abdominal surgery ın infancy 
and childhood. It would also have been advisable to include a 
section on the specific clinical problems related to the acute 
abdomen in the geriatric population It 1s obvious that the 
authors overall are experienced clinicians; their advice and 
statements are authoritative The references are appropriate 
and up to date, with many published during the 1990s The 
illustrations are generally informative while retaining 
sumplicity. Surgical trainees will benefit from reading this 
worthwhile book. However, it ıs preferable that they do this 
before the patient comes to the hospital, rather than use the 
volume as an emergency-room manual. 
I. Ihse 
Lund University 
S-221 85 Lund 
Sweden 
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Scientific Surgery 


Kopelmann D, Klemm O, Bahous H, Klein R, Krausz M, 
Hashmonai M. Postoperative suction drainage of the axilla: for 
how long? Prospective randomised trial. Eur 7 Surg 1999; 165: 
117-20. 

Ninety women were studied after axillary dissection for breast cancer. 
Removal of drams after 3 days resulted in a higher seroma rate (nine of 42) 
than leaving them until drainage ceased (two of 48, P < 0-02). No seroma 
resulted in the first group if there was less than 250 mi draunage dunng the 
first 3 days. 


Bozorgzadeh A, Pizzi WF, Barie PS, Khaneya SC, LaMaute HR, 
Mandava N et al. The duration of antibiotic administration in 
penetrating abdominal trauma. Am F Surg 1999; 177; 125-31. 
Some 314 consecutive patients were randomized to 24h or 5 days of 
intravenous cefoxitin The duration of administration had no effect on the 
rate of infection 


Allo MD, Bennion RS, Kathir K, Thompson JE Jr, Lentz M, 
Meute M et al. Ticarcillin/clavulanate versus imipenem/cilistatin 
for the treatment of infections associated with gangrenous and 
perforated appendicitis. Am Surg 1999; 65: 99-104. 

Some 137 patients randomized to 3—5 days treatment with one of these 
regimens. Infection rates and outcomes were similar. 


Urbach DR, Kennedy ED, Cohen MM. Colon and rectal 
anastomoses do not require routine drainage: a systematic 
review and meta-analysis. Ann Surg 1999; 229: 174-80. 

Four randomized tnals mnciuding 414 operations were evaluated. The tnals 
were generally limited quality but there appeared no advantage for routine 
drainage 


Kissmeyer-Nielsen P, Jensen MB, Laurberg S. Perioperative 
growth hormone treatment and functional outcome after major 
abdominal surgery: a randomised, double-blind, controlled 
study. Ann Surg 1999; 229: 298-302. 

Twenty-four patents having !leorectal pouch surgery were studied Growth 
hormone significantly increased muscle strength at 10, 30 and 90 days after 
operation 


Benoist S, Panis Y, Denet C, Mauvais F, Mariani P, Valleur P. 
Optimal duration of urinary drainage after rectal resection — a 
randomised controlled trial. Surgery 1999; 125: 135-41. 

In a study of 126 patients randomized to 1 or 5 days cathetenzation the rates 
of subsequent retention (25 versus 10 per cent respectively) and unnary 
infection (20 versus 42 per cent) were significantly different. Removal of the 
catheter after 1 day was recommended for all except those having surgery 
for low rectal cancer 


Nathens AB, Marshall JC. Selective decontamination of the 
digestive tract in surgical patients: a systematic review of the 
evidence. Arch Surg 1999; 134: 170-6. 

In cntically tll patients, selectrve decontamination significantly reduced 
mortality more effectrvely in surgical (odds ratio 0-7, 95 per cent confidence 
Intervals 0-52-0-93) than in medical patients (0-91, 0-71—-1-18). 
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Colucci G, Maiello E, Gebbia V, Giuliani F, Serravezza G, LelliG 
et al. 5-fluorouracıl and levofolinic acıd with or wıthout 
recombinant interferon-2b in patients with advanced colorectal 
carcinoma: a randomised multicenter study with stratification 
for tumor burden and liver involvement by the Southern Italy 
Oncology Group. Cancer 1999; 85: 535-45. 

The addition of interferon failed to improve survival (median 11 months 
versus 12 months with interferon) but significantly woreened toxicity in the 
204 patents studied 


Badwe RA, Sharma V, Bhansali MS, Dinshaw KA, Paul PK, Dalvı 
N et al. The quality of swallowing for patients with operable 
esophageal cancer: a randomized trial comparing surgery with 
radiotherapy. Cancer 1999; 85: 763-8. 

Some 99 patients with a squamous carcinoma were Ircluded. Surgery 
resulted in significantly improved swallowing after 6 months (P= 0 03) and 
better survival (odds raho 2-74, 95 per cant confidence interval 1 51—4-98) 
than radiotherapy 


Hooker GD, Plewes EA, Rajgopal C, Taylor BM. Local injection 
of bupivacaine after rubber band ligation of hemorrhoids: 
prospective randomised study. Dıs Colon Rectum 1999; 42: 
174-9. 

Some 115 patents were randomized to bupivacaine, saline or no Injection 
After 6,12 and 48, no advantage was seen. After 30 min bupivacaine 
caused a significant reduction in reported pain, nausea and shaking. 


Chiu J-H, Chen W-S, Chen C-H, Jiang J-K, Tang G-J, Lui W-Y et 
al. Effect of transcutaneous electrical nerve stimulation for pain 
relief on patients undergoing hemorrhoidectwomy: prospective, 
randomised, controlled trial. Dss Colon Recturn 1999; 42: 180-5. 
Penoperative use of TENS significantly improved pain scores up to 24 hand 
reduced morphine use in the 60 patients studied. 


Ho Y-H, Seow-Choen F, Leong A, Eu K-W, Nyam D, Teoh M-K. 
Randomised controlled trial of low molecular weight heparin 
versus no deep vein thrombosis prophylaxis for major colon and 
rectal surgery in Asian patients. Dis Colon Rectum 1999; 42: 
196-202. 

In the 320 patents included, LMWH significantly reduced the rate of 
postoperative DVT (3 per cent versus none), and there was no 


corresponding major mcrease in bleeding complications (1-8 versus 6-7 per 
cent respectively). 


The British Journal of Surgery website can be found at 
wow.bjs.co.uk. In addition to details of current and previous 
articles featured in Scientific Surgery, the website contains details 
of the Editorial Team and Board, instructions to prospective 
authors, links to other sites (such as The Cochrane Library) and 
forthcoming surgical events. The Editors welcome comments and 
suggestions about the website, either in writing or through the 
website address. 
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Instructions to authors 


The Britssh Journal of Surgery publishes original articles, reviews and 
leading articles all of which are submitted to peer review. 


An article is reviewed for publication assuming that its contents have 
not been submitted simultaneously to another journal, have not been 
accepted for publication elsewhere and have not already been 
published. Any attempt at dual publication will lead to automatic 
rejection and may prejudice acceptance of future submissions. 
Please submit with your manuscript copies of any other papers 
(published, in press, or submitted for consideration elsewhere) that 
relate to the same subyect. It is essential that you submit any other 
publications or submissions that use the same data set to allow 
assessment of any potential overlap. Indicate on the title page 
whether the paper is based on a previous communication to a society 
or meeting. Articles and their illustrations become the property of the 
* Journal unless nghts are reserved before publicaton. 

Send four copies of original articles and other editorial matter to: 
The Editor, The Britssh Journal of Surgery, Blackwell Science Ltd, 25 
John Street, London WCIN 2BL, UK. Telephone: 0171 404 1831; 
facsimile: 0171 404 1927. Books for review should be sent to the same 
address. 


A covering letter must accompany all submissions, must be 
signed by all authors and must state whether an abstract of the 
work has been published - please provide an appropriate 
reference. Disclose in the covering letter any potential or actual 
personal, political or financial interest you may have in the materal, 
information or techniques described in the paper. The Journal takes 
very seriously its obligation to assess and declare any actual or 
potential conflicts of interest. The decision to publish or withhold 
such information will be made by the Editors. Acknowledge all 
sources of financial support. The first named author ts responsible for 
ensuring that all authors have seen, approved and are fully conversant 
with its contents. The Journal accepts the criteria for authorship 
proposed in the Bratush Medical Journal (BMF 1994, 308. 39-42). If a 
paper has more than six authors you should justify the inclusion of all 
names. Results of multicentre studies should be reported under the 
name of the organizing study group. Methods of recognizing 
contributors have been proposed (Lancet 1995; 345: 668). 5 


Disks 

Following final approval of articles you must submit the accepted 
version on disk. IBM-compatble disks would be preferred (3 4 inch). An 
accurate hard copy must accompany each disk, together with details of 
the type of computer used, software and disk system. Do not justify. 
Please send us digital versions of your figures. Ideally these should 
be sent in native format or WMF if created in Windows. Files saved 
as PS, EPS, GIF and TIF may also be used, but please note that 1t may 
not be possible to modify them. Disks will not be returned to authors. 


Rejected manuscripts and illustrations will not 
normally be returned. 


Ethics 


Material relating to human investigation and animal experiments 
must comply with and be approved by local ethics committees. It 
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must conform to standards currently applied in the country of ongin 
The Journal reserves the right not to publish an arucle on the 
grounds that appropmate ethical or experimental standards have not 
been reached. Written consent must be obtained from the patient, 
legal guardian or executor for publication of any details or 
photographs that might identify an mdrvidual. Submit evidence of 
such consent with the manuscript. 


Preparation of manuscripts 


The British Journal of Surgery subscribes to the policy of umform 
requirements for manuscripts which facilitates resubmission of papers 
to journals without extensive recasting. Authors are advised to consult 
the New England Journal of Medicme (N Engl F Med 1997, 336. 309- 
15), or obtain Uniform Requirements for Manuscripts Submitted to 
Biomedical Journals’ from The Editor, British Medical Journal, BMA 
House, Tavistock Square, London WCIH 9JR, UK (cost £2-95 per 
copy). 

Authors are responsible for the accuracy of their report including 
all statistical calculations and drug doses. When quoting specific 
materials, equipment and proprietary drugs you must state in 
parentheses the brief name and address of the manufacturer 
Generic names should normally be used. 


Original articles 


Onginal articles should normally be in the format of introduction, 
patients and methods, results and discussion. Please provide a 200- 
word structured abstract. Lengthy manuscripts will be returned for 
shortening. The discussion ın particular should be clear and concise 
and limited to matters arising directly from the results. Avoid 
discursive speculation. Randomized clinical trials should be clearly 
identified as such in the ttle and abstract. 


Reviews 


The Editorial Board of The Britssh Journal of Surgery encourages 
submission of review articles on topics of interest. Any topic will be 
considered, but priority will be given to those addressing a major 
current problem. The author of each accepted review will recetve an 
honorarium. Potenual authors are advised to contact. Mr J. A. Murie, 
University Department of Surgery, The Royal Infirmary, Edinburgh 
EH3 9YW, UK. 


Leading articles 


The Editors commission leading articles that are 600-900 words ın 
length and address controversial topics of current interest They should 
be supported by no more than ten key references. Submissions may be 
subjected to external review and assessment by the Editonal Board 
before acceptance. The Editors retain the right to alter style and shorten 
material for publication. An honorarium ıs payable on publication. 


Correspondence 


The Editors welcome topical correspondence. Letters should not 
exceed 250 words and should be typed double-spaced. 
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Typescripts 


Manuscripts must be clearly reproduced with adequate space for 
editorial notes. Present the text on one side of sheets of A4 paper (210 
Xx 297 mm) with double spacing and 4-cm margins. Begin each 
section (abstract, introduction, patients and methods, results 
and discussion) an a new page. Manuscripts that do not conform 
to these requirements will be returned for recasting. 


Title page 


On the ttle page give: (1) the title of the article; (2) the name and 
initials of each auzhor; (3) the department and institution to which the 
work should be attributed; (4) the name, postal and email 
addresses, telephone and facsimile numbers of the author 
responsible for correspondence and to whom requests for 
reprints should be addressed; (5) sources of financial support, 
and (6) the category in which the manuscript is beng submitted 
(origina! article, review, etc). 


Abstract 


This must not exceed 200 words and should be presented in a 
structured format. Background: state why the study was done and its 
main aim. Method: describe patients, laboratory material and other 
methods used. Clearly idenufy the nature of the study, 1 
randomized controlled trial, retrospective review, experimental study, 
etc. Results: state the main findings including ımportant numerical 
values. Conclusion: state the main conclusions but controversial or 
unexpected obssrvations may be highlighted 


Tables and illustrations 


Submut four costes of all illustrations and tables. Type each table on a 
separate page with a brief tile. Line drawings are acceptable as clear 
black on white graphics, computer print-out or photocopies Submit 
radiographs, photomicrographs, etc unmounted in the form of glossy 
prints, original transparencies or negatives. Illustrations in colour are 
encouraged and will be printed at no cost to the author. If you include 
photocopies, they should be of sufficient quality to enable the 
Journal’s referees to judge their content and value. Label each 
illustration on the reverse side giving its number (to correspond with 


its reference ın the text) and the name(s) of the author(s); indicate the © 


top of the illustration. Include a measure of magnification of 
photomicrographs. Include explanations of symbols and shading 
within the figure. Survival curves must be accompanied by a table 
giving the actual numbers of patients involved. Include in the legends 
to illustrations and the footnotes to tables brief but comprehensive 
explanations of all the information presented. Look at recent issues of 
the Journal for examples of accepted layout. Any table or illustration 
reproduced from a published work must give the original source in 
full. You must obtain permission from the orginal author and the 
publisher before submission. 


Abbreviations 


Use abbreviations sparmgly. Terms that are menuoned frequently 
may be abbreviated but only 3f this does not impair comprehension. 
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Abbreviations must be used consistently and must be defined on first 


use. 


Numbers and units 


Use the decimal point, not a comma, for example 5-7. Use a space and 
not a comma after thousands and multiples thereof, for example 
10 000. Use SI units (International System of Unıts)} except for the 
measurement of blood pressure (mmHg) 


Statistics 
For detailed guidance on the handling of statistical material consult 
Br 7 Surg 1991; 78: 7824. In evaluating a manuscript the Editors and 


statistical referees will consider the design of the study, the 
presentation and analysis of data and the mterpretation of results. 


Design 

Set out clearly the objectives of the study, identify the primary and 
secondary hypotheses, the chosen end-points and justify the sample 
size. Investigators embarking on randomized controlled studies may 


wish to consider the CONSORT statement (GAMA 1996, 276: 
637-9). 


Presentation 

Whenever possible use graphical presentation to illustrate the main 
findings of a study. The use of standard deviation and standard error 
should be clearly disunguished and presented ın parentheses after the 


mean values. 


Analysis 


Clearly describe methods used for each analysis. Methods not ın 
common usage should be referenced. Report results of statistical tests 
by stating the value of the test statistic, the number of degrees of 
freedom and the P value. Actual P values should be reported to two 
decimal places, especially when the result 1s not significant. The 
results of the primary analyses should be reported using confidence 
intervals instead of, or in addition to, P values. 


Interpretation 


Take great care ın your interpretations. Do not place undue emphasis 
on secondary analyses. 


References 


Type the references with double spacing in the Vancouver style (see 
Preparation of manuscripts). Reference to abstracts and personal 
communications 1s discouraged. Reference to unpublished commu- 
nications will not be accepted. 

In the text, number references consecutively by superscript: or *°. 
References cited only in tables or figures should be numbered in 
sequence. 
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DRAH Nan Wi lidi? 


| Action for Victims of Medical Accidents 


Darei EN LEHES 


C erT Cancer is a significant cause of morbidity and 
( ay j | } mortality in our population. In the past it was 


not a subject for discussion between patients 


an 7 and doctors, but nowadays patients expect to 
t 1e AW be fully informed about the processes of their 





illness and to be given specialist care. 


Ne; lie, nre As a result, standards of clinical practice are 
Ghie now questioned more frequently, and there has 
been a marked increase in the number of 
cancer patients or their relatives resorting to 
litigation where treatment has proved 
inappropriate or diagnosis unduly delayed. 





This valuable new book covers all the important malignancies, describing symptoms, staging and 
treatment. The law of negligence and causation is summarised, with practical guidance on the 
management of the investigation and instruction of experts. Relevant case law is discussed, as are 
damages. 


This book will be an essential purchase for 

e medical negligence litigators 

e medical practitioners concerned with oncology claims 
e hospital risk managers 
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all those who oversee and fund medical claims 
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Melanoma; Carcinoid tumours; Mesothelloma; Myeloma; Soft tissue sarcomas; Thyroid cancer; Chemotherapy Extravasation; Appendix - 
Cases; Glossary; Table of Cases; Index 
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= — RIDING A BICYCLE. 
EVEN IF THERE’S THREE OF YOU. 


The versatile new TD830 unit 
allows three surgeons to have 
access to bipolar and monopolar 


outputs. 





The TD830 incorporates safety 
monitors for Plate Continuity, 
Plate Attachment, Patient Earth, 
Plate Voltage and Excess Power, to 
reduce the risks to both you and 
your patient. 

The clear colour coded front panel 


enables you to select monopolar 
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and bipolar modes at the touch of 


a button. The simplicity of the 
TD830 ensures training is kept to 
a minimum in busy theatres. So get 


on your bike and go for a TD830. 


| The TD830 proves three outputs 


| are better than one. 
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surg nd the we ts 
ican patients “on been treated using the 
LAP-BAND | System. 


* Less invasive bariatric procedure 
eliminates the need for cutting or stapling of the 
stomach, reducing operative and staple-related 
complications 


e Laparoscopic placement 
provides well-known advantages 


e Non-surgical stoma adjustment 


adjustable system with an access port to meet 
the patient’s changing requirements 


° Sutureless locking mechanism 
slip-through buckle design for ease of use and 
secure closure 


e Circular inflation membrane 
even circumferential inflation for pouch outlet >S 
adjustment OS 


* Oral-gastric calibration tube balloon | 
allows standardized dissection and placement = ~ kN 


e Reversible procedure \ AS i 
removal returns stomach to original ban ditt 
lumen is not altered or redirected 


e Surgical training 
workshop required; proctoring, monitoring, 
and extensive clinical support available 


For more information, please contact your BioEnterics delaer or BioEnterics Corporation. 
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~~ “CORPORATION 0123 


BioEnterics Corporation e 1035 Cindy Lane, Carpinteria, CA 93013, USA e Tel (805) 684-3045 e Fax (805) 684-0812 e www.bioenterics.con 


In the U.S.A. the LAP-BAND® Adiustable Gastric Banding System is an investigational device limited to use within approved clinical trials. 
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‘The Royal College of 
Surgeons of Edinburgh 


ADVANCED COURSES EXC [HO NDEI 


Director of Unit: Sir A. Cuschieri 


These practical courses offer: 


a experienced tutors 
a specially designed tissue models 





s smali group tuition 

# live theatre link (where possible} 
Advanced Endoscopic Surgery Course - During this 5 day course 
participants receive endoscopic skills training in advanced surgical 
tasks common to all specialities eg, intra-corporeal and extracorporeal 
(slip) knot tying, internal continuous and interrupted suturing, 
anastomosis of organs, stapling, use of sophisticated equipment such as 
ultrasonic and harmonic dissection. Sufficient practise time is available 
for the participants to be fluent in these skills bv the 5th day 

6th - 10th December 1999, 6th - 10th March 2000 


Specialist Procedure related courses - These courses are 2-3 days long 
and concentrate on specific clinical situations that are particularly 
relevant to a speciality and focus on specific endoscopy operation(s). 


Practical Aspects of Laparoscopic Fundoplication 
Laparoscopic Colorectal Course 

Ductal Calculi: The Laparoscopic Approach 
Thoracoscopic Sympathectomy 


Call Unit for details 


Contact: Mrs J Struthers 

Surgical Skills Unit 

Level 5, Ninewells Hospital and Medica! School, 
Dundee, OD1 9SY 

Tel. 01382 645857 Fax 01382 646042 
Attp://www.dundee.ac.uk/surgicalskills/mas him 
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Swann-Morton’s extra special ‘FINE’ range began in 
response to advanced techniques. The extended range 
now incorporates cylindrical handies in four lengins and a 
range of blades in stainless steel, which have a slender 
profile yet are strong to retain rigidity, and have the keen 
cutting edge you would expect from one of the wortd’s 
leading surgical blade manufacturers. Aji aporoprial 
products are sterilised by Swann-Morian (Services) Ltd. 


Renowned for precision and excellence among ihe 
world’s surgeons, every blade is subject to rigid and 
continual quality control procedures. As well as achieving 
BS5750, subsequently updated to BS EN ISO 9007 f 
Swann-Morton have now been accredited to EN 48001. 
which enables them to CE mark their products under the 
Medical Device Directive (93/42/EEC). 
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Swann-Morton Limited, 
Owlerton Green, Sheffield S6 28, England. 
Tel: 0114 234 4231 Fax: 0114 231 4986 
e-mai. uksales @ swann-morion.com 
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Laparoscopic Surg 







24th - 26th November 1999 
16th - 18th February 2000 





A 3 day practical course designed for those starting to operate using a 


Ping 









laparoscope. This course covers the essential skills and safety p 
basic laparoscopic operations such as laparoscopic cholecystectoray or 
laparoscopic appendectomy. 







The emphasis is on “hands on” experience using specially designed 
simulations. The course includes an extensive handbook covering essential 
theoretical knowledge which is provided before the course. This allows more 
course time to be spent developing practical skills. 


















The course provides 


a “hands on” experience using simulators 
live operative demonstration 

clear explanation and guidelines 

Skills assessment and checklist 

small group discussion 
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Surgical Skills Unit . 

Level 5, Ninewells Hospital and Medical Sehgal 
Dundee, DRI 9S¥ 

Tel, 01382 645857 Fax 01382 646042 
hitp://www.dundee.ac.uk/surgicalski 
University Ea 







ACCESS 
“THERAPY 
“TRAINING 
UNEF 
SCOTLAND 












imgs RUD 













eA a] A valuable. 
Ea) © piece of 
surgical 
equipmen 


A haemostatic collagen 


sponge impregnated | 
with gentamicin nas ee 


Collagen with gentamicin 


Promotes wound healing 
Cuts the risk of surgical infection 
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Adjuvant radiotherapy for rectal cancer 

R. J. C. Steele and D. Sebag-Montefiore 

Trials continue to define the best adjuvant radiotherapy policy 

Retrosternal goitre 

M. H. Wheeler 

Most retrosternal goitres can be removed using an entirely cervical approach 
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Partial ileal resection for hypercholesterolaemia in patients undergoing 
surgery for obesity (short note) 
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Improves hyperlipidaemia 

Clinical study of adjuvant photodynamic therapy to reduce restenosis 
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A promising method to prevent restenosis after angioplasty 

Comparison of the expression of fibrosis-associated genes in glomeruli after 
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Recognition of cytological features can guide surgical treatment of parotid adenolymphoma 
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At the 7th world Congress of Endoscopic Surg 





june 1 - 4, 2000, Singapore International ~~ 
Convention & Exhibition Centre (SICEC) eee ee Me CoC 


8e part of a golden era in Endoscopic Suegery, Held in Singapore, RoE OT ARCO 
it's a moment where the world's most distiaguished members.of the 
medical profession gather to-celebrate-the-tisture of Endoscopic 
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Emerging trends in the management of the impalpable testis 
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Treatment of persistent pruritus ani in a combined colorectal and 
dermatological clinic 
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Leading article 


Adjuvant radiotherapy for rectal cancer 


R. J. C. Steele* and D. Sebag-Montefioret 


*Department of Surgery, Ninewells Hospital, Dundee:and +Yorkshire Centre for Clinical Oncology, Cookridge Hospital, Leeds, UK 
Correspondence to: Professor R.J C Steele, Department of Surgery, Ninewells Hospital, Dundee DD1 9SY, UK 


Colorectal cancer is the second commonest cause of death 
from malignancy in the Western world. In the UK each year 
there are approximately 28 000 cases, and 19 000 deaths are 
attributable to the disease’. Rectal cancer represents a 
specific problem: in population-based studies a significant 
proportion of patients is noted to develop local recurrence 
despite an apparently curative resection. These recurrences 
are usually associated with severe local symptoms, are 
difficult to palliate adequately and lead to a miserable death. 

There is now strong evidence from randomized con- 
trolled trials that both postoperative and preoperative 
radiotherapy reduce local recurrence and may also reduce 
the number of cancer-related deaths. In the Medical 
Research Council’s MRC CRO03 trial, patients with mobile 
rectal cancers were randomized to surgery alone or surgery 
plus postoperative radiotherapy (40Gy over 4 weeks). 
There was a statistically significant reduction in local 
recurrence in the latter group’. There is also some evidence 
to suggest that combined radiation and chemotherapy may 
be superior to radiotherapy alone. In the United States a 
small but highly influential trial, in which patients were 
randomized to postoperative radiotherapy alone or radio- 
therapy with sequential and concurrent chemotherapy, 
demonstrated a statistically significant reduction in local 
recurrence associated with combined therapy’. In a 
subsequent larger trial patients were randomized between 
two different chemotherapy regimens during radiotherapy. 

Both the MRC CR03 and the American trials demon- 
strated a statistically significant improvement in disease- 
free survival rate**. However, there are a number of 
disadvantages to the use of postoperative radiotherapy. 
Surgical complications may delay or even prevent the start 
of radiotherapy, and there is a risk of radiation-induced 
complications including small bowel stricture. There may 
also be increased acute toxicity when chemotherapy is 
combined with radiotherapy. As an alternative strategy, a 
short course of preoperative radiotherapy has been tested 
extensively in Scandinavia. In the Swedish Rectal Cancer 
Trial 1168 patients were randomized to receive preopera- 
tive radiotherapy (25 Gy over 1 week) followed by surgery 
or to have surgery alone. This trial demonstrated a highly 
statistically significant reduction in local recurrence and a 
10 per cent absolute improvement in overall survival for 
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patients who received preoperative radiotherapy (none of 
whom received adjuvant chemotherapy)’. Although these 
are clearly impressive results, the disadvantage of this 
approach is that the lack of patient selection results in many 
patients receiving adjuvant radiotherapy unnecessarily. 

Since the completion of these studies there have been a 
number of observations that might influence interpretation 
of the results. First, improvements in surgical technique, in 
particular the adoption of total mesorectal excision (TME), 
have already led to single-surgeon reports of local 
recurrence rates following resection that are considerably 
lower than any of the recurrence rates reported in the 
surgery-alone arms of previous randomized trials evaluat- 
ing adjuvant radiotherapy’. Second, there is an increasing 
awareness of the mechanism involved ın the development of 
local recurrence. The demonstration that microscopic 
involvement of the circumferential resection margin pre- 
dicts a high risk of local recurrence provides a new, refined 
method of selecting patients who require postoperative 
radiotherapy*. It is recognized that adjuvant radiotherapy 
impairs functional outcome. A small retrospective study 
has highlighted adverse function after postoperative 
chemoradiotherapy’. Furthermore, the recent publication 
describing a small subgroup of patients from the Swedish 
Rectal Cancer Trial demonstrates that a short course of 
preoperative radiotherapy produces similar functional 
impairment’. 

The Dutch Colorectal Group is currently conducting a 
trial in which patients undergo TME with either routine 
preoperative short-course radiotherapy or initial surgery 
and postoperative radiotherapy given only to patients with 
involvement of the circumferential resection margin. The 
MRC CR07 trial has a similar design but is more pragmatic. 
It does not insist on TME; it incorporates the use of 
concurrent chemoradiotherapy after operation (with some 
modifications to reduce acute toxicity), and it allows 
systemic chemotherapy to be given according to local 
practice. As well as addressing the important endpoints of 
local recurrence and survival, the use of validated quality- 
of-life questionnaires administered to all patients should 
provide essential prospectively collected information on | 
outcome which hitherto has been lacking in tnals of 
adjuvant radiotherapy. The CRO7 trial thus offers an 
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important opportunity to define the most appropriate 
adjuvant radiotherapy policy for patients in the UK with 
operable rectal cancer. 
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| clinical dilemma | 


Retrosternal goitre 


Problematic situations are discussed in the ‘Clinical dilemma’ 
section. The Editors wish to encourage the BFS readership to play a 
part bere. If you bave a ‘dilemma’? that can be expressed as a 
question (not more than 40 words), let us know by contacting the 
BFS office. You may even bave thoughts on a sustable expert to 
voice an opinion. The most interesting problems will be followed up 
in this section of the Journal in the coming months. 

In this issue of BJS a dilemma related to thyroid surgery 1s 
highlighted. What does one do if difficulty ıs encountered 
delivermg a retrosternal gottre? How should this situation be 
bandled? Professor Malcolm Wheeler of Cardiff replies. 


Most retrosternal goitres can be delivered and safely 
resected through a standard cervical approach. Many of 
the principles originally defined by Kocher’ for managing 
retrosternal goitres are still relevant and, provided careful 
attention is paid to fundamental points of technique, the 
operation is usually straightforward and accomplished 
without difficulty. 

Goitres extending into the thorax frequently compress 
veins, causing venous engorgement and even frank superior 
vena cava obstruction. These effects clearly increase the 
difficulties and hazards of surgery. Venous pressure may be 
reduced and blood loss minimized if the patient is placed ina 
head-up position on the operating table, with the neck well 
extended. It is a paradox that, to gain good access to a gland 
extending far inferiorly, the collar incision should be placed 
at a level 1-2 cm higher than usual: the lower the goitre, the 
higher the incision. A significant retrosternal or intrathor- 
acic gland extension requires division of the strap muscles 
on one or both sides in most cases. This simple measure 
often results in a marked improvement in surgical access. 
No attempt should be made to deliver the retrosternal 
component until the superior thyroid vessels have been 
carefully ligated and divided, taking the usual precautions to 
identify and preserve the external branch of the superior 
laryngeal nerve. This essential step imparts a mobility to the 
upper pole of the thyroid gland which will play a major role 
in the subsequent upward movement and delivery of the 
retrosternal portion into a cervical position. Any middle 
thyroid veins identified at this stage should be ligated and 
divided before attempt 1s made to mobilize the thoracic 
extension. All lateral attachments to the cervical gland are 
dissected free; it is then usually possible to identify the 
superior parathyroid gland and recurrent laryngeal nerve, 


_ the latter close to its point of entry into the larynx. The 


© 1999 Blackwell Science Ltd 


fascial attachments and adhesions to the thyroid are freed 
with the finger inferiorly, especially between the gland and 
the posterior aspect of the manubrium, while applying 
gentle upward traction to the thyroid with the other hand. 
Some sharp dissection with scissors under direct vision will 
usually also be required. Successful delivery of the thyroid is 
almost invariably achieved at this stage. 

If difficulty is still encountered despite careful perfor- 
mance of the above steps, additional manoeuvres are 
necessary. The surgeon’s finger should be used to sweep 
around the intrathoracic gland again, to confirm that all 
palpable adhesions have been divided. A gland extending 
well down to the level of the aortic arch (or even further) 
may not be fully reached by the tip of the finger. A sterile 
soup spoon can often be used to advantage; it may be slipped 
down alongside the anterolateral aspect of the thyroid, 
breaking negative intrathoracic pressure, reaching further 
than the finger, occupying less space and, in most instances, 
leading to an immediate and satisfying delivery of the 
gland’. 

Special care should be taken in the enthusiasm of the 
moment to avoid undue traction on the recurrent laryngeal 
nerve, which can easily be damaged at this stage in spite of 
prior careful identification at a higher level in the neck. 
Early identification of this nerve before dissection and 
mobilization of the retrosternal gland extension was 
stressed by Proye’ in his description of the ‘toboggan’ 
technique. An alternative technique for delivering the 
thyroid gland is the placement of heavy silk sutures into 
the cervical component, applying upward traction and 
placing more sutures in series as the retrosternal extension 
gradually comes into view. Obviously this technique has 
limited application when there is a soft friable colloid goitre. 
Care should always be taken to avoid breaching the capsule 
of the gland in case there is unsuspected malignancy, and so 
the older technique of intracapsular fragmentation (mor- 
cellation) is to be condemned. Tumour spillage and major 
bleeding may well be undesired side-effects. The surgeon 
should be aware of the fact that the incidence of tumour in 
an impalpable retrosternal goitre may be in excess of 10 per 
cent’. 

Sometimes, in spite of performing all of these procedures 
and imparting reasonable mobility to the thyroid, the 
offending lobe still cannot be brought into the neck as there 
appears to be too little room to manoeuvre. In these 
circumstances the opposite thyroid lobe, which may well be 
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normal in size and in a cervical position, should be excised to 
provide more room in the neck. This generally facilitates 
the successful completion of surgery. 

If no progress is made even after carrying out all of the 
above, a complete sternotomy and mediastinal approach is 
required. This technique, popularized originally by Dun- 
hill’ and later by Taylor’, is rarely necessary, but itis needed 
for extraordinarily large intrathoracic goitres where the 
thoracic inlet may be too small for delivery, for tumours 
with significant invasion and when excessive uncontrollable 
bleeding is encountered’. The rare truly ectopic intrathor- 
acic gland, with its major blood supply derived from 
intrathoracic vessels, also dictates this approach. 

The so-called crossed substernal goitre is a very rare 
variety of retrosternal gland in which there is extension from 
a left-sided gland to the right mediastinum. Such glands, 
although usually retrievable through the neck, occasionally 
require a right anterolateral thoracotomy through the 
fourth interspace to allow adequate exposure and dissection. 

In summary, therefore, most retrosternal goitres can be 
resected through an entirely cervical approach with a low 
complication rate. On rare occasions a median sternotomy 
will be required to permit a safe and complete thyroid- 
ectomy. 

M. H. Wheeler 
Department of Endocrine Surgery 
University Hospital of Wales 
Heath Park 
Cardiff CF4 4XW 
UK 
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Evidence that metastasis is less common in cirrhotic than 
normal liver: a systematic review of post-mortem case—conitro! 


studies 
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Background: It has been hypothesized that the cirrhotic liver is afforded protection against metastasis. 
The evidence has been examined and the plausibility of such a phenomenon is reviewed. 

Methods: A systematic literature review was conducted with analysis of combined data from post- 
mortem case-control studies. 

Results: Overall, the crude rate of metastasis to normal liver was 37-3 per cent, while the rate to 
cirrhotic liver was 23-7 per cent. The Mantel-Haenszel (MH) fixed-effects estimate of the odds ratio 
was 0-47 (95 per cent confidence interval (c.i.) 0-41-0-53; 77 = 136, 11 d.f., P< 0-001). The DerSimonian— 
Laird (DL) random-effects estimation of the odds ratio was 0-42 (95 per cent c.i. 0-31-0-58; X? = 28, 1 d.f., 
P<0-001). For tumours arising within the distribution of the portal vein, the crude rate of metastasis to 
normal liver was 47-6 per cent, whereas the rate to cirrhotic liver was 29-8 per cent. The MH estimate of 
the odds ratio was 0-45 (95 per cent c.i. 0-37-0.54; 47 = 68-2, 5 d.f., P< 0-001). The DL pooled odds ratio 
was 0-44 (95 per cent c.i. 0-28-0-70; x? = 12-3, 1 d.f., P< 0-001). The MH and DL pooled estimates of the 
odds ratio were similar for groups of patients from the East (Japan) and the West (Europe and the USA). 
Conclusion: The post-mortem evidence reviewed suggests that the likelihood of metastasis to the 
cirrhotic liver is lower than that to normal liver. The degree of protection for tumours arising from 
within the distribution of the portal vein is neither greater nor less than it is overall. Eastern and 
Western populations appear to have a similar degree of risk reduction. The differences noted were 
significant on testing in the meta-analysis, but confounding bias accounting for these differences has not 


been excluded. 
Paper accepted 28 May 1999 British Journal of Surgery 1999, 86, 1237-1242 
that none of 46 patients with cirrhosis had metastasis at 
Introduction 


It is over 100 years since it was suggested that the cirrhotic 
liver ıs protected from the development of metastasis from 
tumours outside the liver’, but the phenomenon has 
received little attention. The protective effect of cirrhosis 
was generally accepted, as reflected by the occasional case 
report of metastasis in the cirrhotic liver, emphasizing its 
rarity. The aetiology of cirrhosis differs in Eastern and 
Western hemispheres, due mainly to a 10—20-fold differ- 
ence in the prevalence of hepatitis B carriage’ *; cirrhosis 
from this cause is more common in the Eastern hemisphere. 
The mortality rate from colorectal cancer in the UK 
population is 2-3-3-1 times that in the Japanese’. A recent 
study of 250 Japanese patients with colorectal cancer found 
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presentation while 20 per cent of the non-cirrhotic group 
had metastasis’. The published results of individual post- 
mortem studies on the phenomenon provide supporting 
evidence, but most contain too few patients with the 
combination of cirrhosis and malignancy for conclusive 
statistical analysis. 


Materlals and methods 
Selection of papers 


Post-mortem studies were sought for inclusion by search of 
Medline, BIDS (Bath Information and Data Services) EM 
Base, and BIDS Science Citation Index from 1963 to the 
present. The search terms used were ‘liver cirrhosis’, ‘liver 
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neoplasms (secondary) and ‘liver metastasis’. Sets were 
combined using the logic function ‘and’. The references of 
the primary sources were examined for further citations. 
Inclusion criteria were post-mortem studies, which identi- 
fied the rates of metastasis to the liver from extrahepatic 
primary tumour in cirrhotic and non-cirrhotic livers or 
both. Inclusion criteria for analysis were post-mortem case— 
control studies, which gave the rates of metastasis to normal 
and cirrhotic liver in the presence of malignancy with 
metastatic potential. There were no universal criteria for 
the diagnosis of cirrhosis. Cases of biliary cirrhosis due to 
obstruction by tumour were excluded from analysis. Cases 
of primary hepatic cancer were excluded, as were malig- 
nancies without metastatic potential. The papers were 
ascribed equal weighting for quality of method, as all were 
individual post-mortem series. They were reviewed in- 
dividually and data extracted. Most gave sparse details of the 
whole population, so it was not possible to examine or test 
for heterogeneity on the basis of differences in population 
demographics or primary tumour location for all of the 
studies. 


Statistical methods 


Publication bias was tested for in a funnel plot (Fig. 1). 
To determine the size of studies, the numbers of patients 
with both cirrhosis and cancer of metastatic potential were 
used. This was because the ratio of controls to cases varied 
widely; inclusion of excessively large numbers of controls 
alone does not add much additional power to a study, 
despite increasing its size. The ratio varied between 1-6: 1 
and 122:1. For each data set (summarized in Table 1)a2 X 2 
contingency table was laid out. The odds ratio (OR) 
was calculated. The pooled OR was determined, in 


a fixed-effects model, using the statistical analysis 
method described by Mantel and Haenszel (MH). The 
DerSimonian-Laird (DL) method? was used as the 
random-effects model. 

Where the papers gave details of the location of the 
primary tamours, this information was used to gather data 
on the specific effect of tumours within the portal 
distribution. In this analysis the oesophagus was considered 
to be outside the distribution of the portal vein. The data are 
summarized in parentheses in Table 1. The studies could be 
divided into those performed in the Western hemisphere 
(Europe and the USA) and those carried out in Japan. These 
subsets were analysed separately to explore heterogeneity 
due to differing aetiology of cirrhosis or population effects. 
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Fig.1 Funnel plot testing publication bias. Index cases are those 
with cirrhosis and carcinoma 


Table 1 Summary of data on cirrhosis and metastasis in patients with malignancy extracted from the papers examined 





Values in parentheses are numbers of rumours within the portal distribution 
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Results 


Seventeen papers were identified as relevant, of which six 
were excluded, four papers because they presented too few 
data for analysis””'” and two because they were not relevant 
to the study'*!*, Eleven papers were therefore accepted for 
analysis’ *~*? (Table 1); that by Melato et a/.-* appears twice 
as the study was dual-centred and the results are presented 
separately. All papers describe a lower rate of metastasis to 
cirrhotic liver than to normal liver. The study by Hamaya er 
al.'” is the largest and has the greatest power. The smaller 
studies have ORs ranged around that of the study by 
Hamaya and co-workers, as would be expected, suggesting 
that there is little heterogeneity and that combining results 
is valid (Fg. 2). 


The odds of metastasis to normal and cirrhotic liver 


(Fig. 2) 


Overall, in this series, the crude rate of metastasis to normal 
liver was 37-3 per cent, while the rate to cirrhotic liver was 
23-7 per cent. The results from the combined analysis 
indicate that patients with both cancer and cirrhosis have a 
reduced risk of hepatic metastasis, compared to those with 
cancer and otherwise normal livers. Using the MH fixed- 
effects model the pooled estimate of the OR was 0-47 (95 per 
cent confidence interval (c.i.) 0-41-0-53; y° = 136, LL d.f., 
P<0-001). In the random-effects model the pooled OR was 
0-42 (95 per cent c.i. 0-31-0-58; y° = 28, 1 d.f., P< 0-001). 
The ‘combinability’ for OR (Q) was 31-81, 11 dif, 
P = 0.0008. 


Tumours within the distribution of the portal vein 
(Fig. 3) 


Seven papers gave details of the site of the primary 
malignancy, which allowed tumours within the portal 
distribution to be examined separately 1619704223. In 
these reports, the crude rate of metastasis to normal liver 
was 47-6 per cent, whereas the rate to cirrhotic liver was 29-8 
per cent. In the MH fixed-effects model the OR was 0-45 (95 
per cent c-i. 0-37-0.54; x” = 68-2, 5 d.f., P< 0-001). In the DL 
random-effects model the OR was 0-44 (95 per cent c.i 
0.28-0-70; y°=12-3, 1 d.f, P<0-001). The degree of 
protection from tumour within the portal distribution was 
similar to that for neoplasms elsewhere. 


Japan (Eastern) and the Western world (Fig. 3) 


The risk was the same regardless of the region of origin of 
the study. For Eastern studies the MH OR was 0-48 (95 per 
cent c.i. 0-41-0-57; y” = 78-9, 1 d.f, P< 0-001). In the DL 
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Fig.2 Results of the individual studies and of the combined 
analysis (Mantel-Haenszel weighted risk), The central line far 
each study represents the odds ratio, the central diamond 
indicates the size of the study, and the box gives the 93 per cert 
confidence limits. Unity indicates no effect; smaller values to the 
left indicate a reduced incidence of metastasis, while values to the 
right of unity indicate increased risk 
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Odds ratio 
Fig.3 Individual odds ratios for the subsets analysed. 1 he odds 
ratios are the Mantel-Haenszel (fixed effects) results. The central 
line for each subset represents the odds ratio, the diamond sive 
and the box give the 95 ver cent confidence linuts 


random-effects model it was 0-32 (95 per cent ci. © 1-10; 
4° =3-9, 1 d.f., P= 0-46). For the Western world the MH OR 
was 0-44 (95 per cent ci 0-35-0-54 y°=59-7, 9 df. 
P<0-001). In the DL random-effects model it was O42 (95 
per cent c.i. 0-27-0.64; y” = 16-4, 1 d.f P< 0-001). 
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Table 2 Numbers and rates of cirrhosis and extrahepatic carci- 
noma in the post-mortem series 





Values in parentheses are rates expressed as a percentage of the post- 
mortem series. “Selected cases. NS, not stated 


Discussion 


Exploring heterogeneity and bias 


It may be noted in Table 2 that there are differences in the 
apparent rates of cirrhosis and carcinoma in the individual 
papers. Goldstein et a/.'° gave a rate of cirrhosis of 0-7 per 
cent, whereas Melato et al.™ demonstrated a rate more than 
tenfold greater at 9-5 per cent. The rates of carcinoma are 
similarly diverse, with Fisher er a/.'° reporting a rate of 31-1 
per cent and Hamaya et al.” 8-1 per cent. This suggests a 
degree of heterogeneity between the papers. This review 
has examined post-mortem case-control studies and 
accepted pathologists’ definitions of disease. While the 
pathologist’s conclusion is often regarded as the ‘gold 
standard’, heterogeneity exists owing to the lack of a strict 
definition of cirrhosis. Other sources of heterogeneity, 
which cannot be excluded, relate to population demo- 
graphics and the exact methods of case selection, which 
varied between the studies. These effects may be minimized 
by considering the results of the random-effects model*°. 
Bias may be introduced into meta-analyses in several 
ways. Common to all are the problems of publication bias 
and location bias which, although unavoidable, must be 
considered by the reviewer. The present search was 
extended as widely as possible in electronic databases and 
was further extended through search of citations from all 
relevant documents. There were no discernible instances of 
repeated publication of the same data. The aim of this 
review was to be objective in reviewing the evidence; it was 
therefore decided that the papers examined would be given 
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equal weight to avoid subjective decision-making on 
inclusion which would have incorporated the authors’ 
own biases”. 

Shapiro% warns of the need to search for plausible 
sources of selection bias operating in the same direction in 
the studies. Ruebner et a/.** give insight into a confounding 
bias, which may not be random and could pervade all the 
studies. They observed that survival in cirrhotic patients 
following operation for cancer was lower than that in the 
control group. In their series only 50 per cent of the 
operated cirrhotics lived more than 3 weeks after operation. 
Furthermore, the post-mortem population is a selection of 
cases and not a sample; this distinction is important because 
perioperative death is an indication for autopsy. The 
selected cirrhotic patients may not live long enough to 
develop metastasis with the help of surgical intervention. 
‘Thus the post-mortem series represents a selection and may 
not be representative of any real population. This form of 
selection bias cannot be excluded as a confounding 
influence which might explain the differences detected. 
Individually, each of the case-control studies is flawed by its 
potential biases and, if bias has the same trend in each study, 
it will be a feature of any meta-analysis. In the absence of 
other supporting evidence and a plausible explanation, the 
correct conclusion should disregard the statistical findings, 
regardless of the size of any association. 

However, other sufficient supporting evidence now 
exists. The clinical study by Uetsuji et a/.? could not have 
suffered from the same form of confounding bias as the 
other reports and adds strength to the argument for a 
difference related to the presence or absence of cirrhosis. 


Exploring plausibility 


Gall!” determined that the aetiology of the cirrhosis was 
important. He noted that the cirrhosis associated with 
biliary obstruction due to the primary tumour was much 
more likely to be associated with metastasis than other 
forms of cirrhosis. For this reason biliary cirrhosis was 
excluded from the present analysis. The aetiology of 
cirrhosis differs between people in the Eastern and 
Western hemispheres; however, the present results show 
the ORs to be broadly similar. 

‘The metastatic cascade provides a good framework for 
examining potentia! mechanisms of hepatic protection. The 
normal liver has unique structures that may favour the 
development of metastasis. First, the tumour cells must 
arrive in the liver, probably through the bloodstream, 
although lymphatic spread has also been postulated. The 
liver has a unique dual blood supply from both the hepatic 
artery and the portal vein. The portal blood flow ensures 
that the liver is the first vascular bed encountered by tumour 
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cells spreading in the portal venous system. Sugarbaker”® 
states that this ensures the liver is the favoured organ of 
metastasis for tumour in this distribution. Shirai et a/.’? have 
demonstrated that the location of the primary tumour 
affects the pattern of the lobar distribution of metastases in 
the liver owing to streamlined flow of blood in the portal 
vein. Disruption of portal blood flow with venovenous 
shunting is well documented in cirrhosis; indeed, the 
direction of flow may even be reversed (hepatofugal blood 
flow)’°, which may prevent tumour cells ever reaching the 
liver. However, this would account only for differences with 
respect to tumours arising in the portal distribution and 
there is limited support for this hypothesis. In the present 
analysis the effects of cirrhosis on the development of 
metastases in general and for tumours within the portal 
distribution were found to be similar. Also, if the tumour 
burden were simply being shunted to the next vascular bed, 
an increase in the proportion of extrahepatic tumours would 
be expected. Fisher et a/.'° searched for this and found the 
rates of extrahepatic malignancy to be equal in cirrhotics 
and non-cirrhotics in the absence of liver tumours. 

The normal liver sinusoids are lined by fenestrated 
endothelium and do not have the usual underlying base- 
ment membrane’’. In cirrhosis, the sinusoids undergo a 
process whereby the endothelial fenestrations are lost and a 
basement membrane develops, so-called capillarization’’. 
This represents an improved physical barrier to tumour cell 
invasion. Furthermore, there are extensive changes in the 
adhesion molecules expressed by the hepatic sinusoidal 
endothelial cells**»**. In capillarized sinusoids the adhesion 
molecule changes include increased expression of platelet- 
endothelial cell adhesion molecule (PECAM) 1 and the 
laminin receptors 0B; and a2B,, and reduced expression of 
cluster of differentiation (CD) 44°*. The receptor changes 
are associated with corresponding changes in the receptor 
proteins of the extracellular matrix, such as Jaminin**. As 
adhesion molecules play a pivotal role in metastasis, changes 
to these ligands may be important, although they are not yet 
fully understood. 

The cytokine microenvironment ıs changed in response 
to cirrhosis and varies also according to the underlying 
cause. For example, high levels of tumour necrosis factor 
(TNF) & may be detected in the cirrhosis associated with 
hepatitis C virus infection but not in alcoholic liver 
cirrhosis’. The presence of lymphocytes expressing 
TNF-g in and around tumours is associated with improved 
prognosis*®. The changes in the cytokines modulate a 
chronic immune response which is ongoing in cirrhosis?’ 
and which, while causing yet more liver damage, may afford 
some protection against transformed cells. 

During invasion and growth of tumours, various en- 
zymes, including matrix metalloproteinases, break down 
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the extracellular matrix. The cirrhotic liver has been shown 
to have higher levels than normal of tissue inhibitors of 
matrix metalloproteinases*®. This provides a further 
mechanism by which the incidence of hepatic metastasis 
may be reduced. 

Fisher and Fisher’? developed an animal model of 
cirrhosis and metastasis in the rat. They used a fixed dose 
of carbon tetrachloride to induce liver damage and a 
sarcoma cell line injected via the portal vein to induce liver 
metastasis. This model failed to reveal any protective effect 
of cirrhosis. Indeed, the treated rats developed more 
advanced disease. The failure of the animal model to 
support the hypothesis is disappointing, but the methods 
used are now questionable. For example, an aggressive 
sarcoma cell line is perhaps not the most representative of 
common tumours and the method of induction of cirrhosis 
has now been superseded by more reliable techniques”. 


Concluslon 


There is evidence to support the hypothesis that the 
cirrhotic liver is protected from the development of 
metastasis. While confounding bias cannot be excluded 
from the post-mortem evidence, there is additional 
evidence from clinical and scientific studies that must be 
taken into account. The findings of this meta-analysis may 
represent a spurious precision, but many plausible mechan- 
isms exist to explain this interesting phenomenon and 
further research is warranted. If, indeed, the cirrhotic liver is 
protected from the spread of secondary cancers, this 
‘experiment of nature’ may yield an opportunity to 
investigate the key steps of the metastatic cascade and allow 
insight into how future patients might be protected from 
this malignant process. Finally, it is also important to note 
that the cirrhotic liver can, and does, suffer from metastatic 
disease, albeit with a lower frequency than normal liver. 
Thus the presence of both cirrhosis and a liver mass does not 
always indicate a primary liver tumour. 
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of abdominal wall hernias 
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Background: The assessment of abdominal wall hernias has long been a clinical skill that only 
occasionally required the supplementary radiological assistance of herniography. However, with the 
advent of cross-sectional imaging, a new range of diagnostic tools is now available to help the clinician in 
difficult cases. 

Methods: This review explores the ability of computed tomography and magnetic resonance imaging to 
demonstrate many of the hernias encountered in the anterior abdominal wall. Also discussed is the role of 
imaging techniques in the management of a variety of hernias. 

Results and conclusion: Cross-sectional imaging techniques are being employed with increasing 
frequency for the assessment of hernias. Although the anatomical detail can usually be delineated clearly, 
the accuracy of the various methods and their place in the clinical management of hernias has yet to be 


fully determined. 
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introduction 


Abdominal wall hernias ın their various guises form a 
commonly encountered group of surgical conditions which 
range 1n presentation from asymptomatic to life-threaten- 
ing emergencies. Radiological imaging is not normally 
required to assist in the management of hernias; clinical 
examination usually allows an accurate diagnosis. However, 
hernography, ultrasonography, computed tomography 
(CT) and magnetic resonance imaging (MRI) are all 
established and accepted investigations for imaging hernias 
in cases of diagnostic uncertainty’. Some reports in the 
literature, including a number of recent publications, have 
cast doubt on the ability of imaging techniques (ın particular 
CT and ultrasonography) to assess hernias accurately’. 
Although some of these criticisms may have been valid 
10 years ago, the recent improvement in contrast and spatial 
resolution in cross-sectional imaging has altered this. 
Numerous publications now attest to the ability of cross- 
sectional imaging to depict the anatomy of hernias 


clearly’. 
Methods 


In this review illustrations are presented of the various 
abdominal wall hernias that are encountered routinely in 
clinical practice. In most cases the imaging parameters were 
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chosen to optimize the assessment of some other disease 
process and the hernias were observed simply as incidental 
findings. Nevertheless, the depiction of the hernias is clear. 
When imaging is performed specifically to assess a hernia, 
techniques can be designed to provide optimal anatomical 
detail. 


Incisional hernia 


Hernias resulting from abdominal wall incisions are 
common. A hernia of some degree occurs during the 
closure of approximately 10 per cent of all anterior 
abdominal wall incisions®. Such incisional hernias are more 
common following midline incisions through the relatively 
avascular linea alba and are relatively less common 
following transverse incisions, especially where muscle- 
splitting approaches have been used (e.g. appendicect- 
omy)’. Most incisional hernias noted at cross-sectional 
imaging are incidental findings encountered during radio- 
logical examination for unrelated clinical problems. 
However, the accurate demonstration of the size and site 
of the hernial orifice, along with the contents of the sac, may 
be useful in assessing the potential risk of strangulation or 
the likely success of hernia repair. Imaging 1s also useful 
when early dehiscence of the muscle layer in an anterior 
abdominal wall closure occurs without disruption of the 
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Fig. 1 Axial computed tomogram through the abdomen of a 30- 
year-old man who presented with small bowel obstruction and a 
tender red mass at the site of a reversed ileostomy performed 

3 days earlier. Loops of distended fluid-filled small bi wel (arrow) 


incarcerated in an ileostomal incisional hernia are demonstrated 





Fig. 2 Axial abdominal computed tomogram of a relatively obese 
72-year-old woman with slowly enlarging mesenteric cysts (c). 
The umbilical cicatrix (arrows) has been recanalized by the 
chronically raised intra-abdominal pressure, forming a true 
umbilical hernia 


; - tO or se as 

overlying skin’. In such cases differentiation between an 
incarcerated hernia and a postoperative haematoma may be 
difficult (Fig. 1). 


Umbilical hernia 


Umbilical hernia is commonly encountered in children and 
the elderly''. Anatomically it is divided into ‘true’ umbilical 
and paraumbilical hernia. This distinction, although not 
crucial in the surgical repair of the hernia, provides an 
indication of the aetiology and can be clearly demonstrated 
by CT. Classically ‘true’ umbilical hernias are found in 
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Fig.3 Axial computed tomogram of the upper abdomen of a 24- 
year-old woman with a persistent anterior abdominal wall defect 
despite repeated plastic procedures. Small bowel and liver have 
herniated between hypoplastic rectus abdominis muscles 


(arrows) 





Fig. 4 Axial abdominal computed tomogram at the level of the 
umbilicus of a 68-year-old man. A large paraumbilical hernia 
containing small bowel is demonstrated lying to the right of an 
intact umbilical cicatrix (solid arrow). The right rectus 


abdominis is displaced laterally (open arrow) 


children or in adults with conditions that produce a chronic 
increase in intra-abdominal pressure (ascites, polycystic 
renal disease, ovarian cysts). These represent either a failure 
of closure of the vitellointestinal duct in congenital cases, or 
the reopening of the tubular scar that the duct forms at the 
umbilicus (Fig. 2). Failure of closure of the vitellointestinal 
duct combined with failure of the gut to return to the 
abdominal cavity during intrauterine life results in exom- 


phalos (Fig. 3). Paraumbilical hernia, on the other hand, 
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Fig. 7 Axial pelvic computed tomogram of an 82-year-old 
with bilateral femoral hernia. Small bowel loops (arr 


Fig.5 Axial abdominal computed tomogram of a 63-year-old identified in the femoral canal medial to the fen 
woman revealing an asymptomatic Spigelian hernia (arrow) and vein (v), and lateral to the pubic symphysis 


Inferior epigastric 
artery and vein 








Inferior epigastric 


Anterior superior iliac spine 
artery and vein 


Pubic tubercle 


O Femoral artery 


©) Femoral vein 


Inguinal ligament 


a Frontal projections b Caudocranial projections 


Fig. 6 Schematic representation of the left hemipelvis. The relationship between inguinal and femoral hernias is depicted in a fronta 
and b caudocranial projections. D, Direct inguinal hernial neck; F, femoral hernial neck; I, indirect inguinal hernial nech 


tends to occur in the elderly patient in whom there is (Fig. 5). This is the part of the anterior abdominal wall 
connective tissue degeneration and in patients with aponeurosis that lies between the linea semilunaris laterally 
respiratory disorders causing a chronic cough (Fig. 4). and the lateral edge of the rectus musculature medially. A 


Spigelian hernia is classically found at a position cranial to 


—— : the junction of the inferior epigastric vessels and the 
Spigelian hernia a Ta oe ae 
Spigelian aponeurosis. Caudal to this point it is termed a 


v . . . . =- . ~ é S ENT . - 312 y `. ‘ 
Spigelian hernia is a protrusion of intra-abdominal fat or low Spigelian hernia’ 4. Spigelian hernia is uncommon an 
bowel through a defect in the ‘Spigelian aponeurosis’ is often asymptomatic; patients tend to be obese. Making a 
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firm diagnosis on clinical examination in the obese patient 
may be difficult; this may result in surgical exploration of the 
anterior abdominal wall being undertaken on the basis of 
suspicion raised by the history alone and not necessarily 
firmly established by preoperative clinical examination. 
Both ultrasonography and CT can elegantly demonstrate a 
Spigelian hernia before operation'*~'®. It is also important 
to note thatomentum within such a hernia may infarct and 
cause symptoms’ ’. Radiologists may falsely assume that a 
hernia containing fat alone is unlikely to cause symptoms. 


Inguinal and femoral hernias 


The anatomy of hernias in the groin is well described in 
standard surgical textbooks'*. Differentiation between the 
different types of hernia at this site, based on clinical signs 
using key anatomical landmarks, is a basic part of under- 





graduate medical and postgraduate surgical training. 
However, even experienced consultant surgeons cannot 
always differentiate accurately between indirect and direct 
inguinal hernia, especially in the obese'”~°. The key to 
Interpreting cross-sectional images of hernias in the groin 
Is, not surprisingly, to translate the traditional frontal 
schematic diagrams of surgical landmarks into the plane of 
the image (Fig. 6). With CT this is most commonly in the 
axial plane. Femoral hernias can be differentiated from 
inguinal hernias by their medial position within the femoral 
canal posterior to the line of the inguinal ligament (Fig. 7). 
The neck of an indirect inguinal hernia can be demonstrated 
at the deep inguinal ring lateral to the inferior epigastric 
vessels (Figs 8 and 9) whereas direct inguinal hernias remain 
medial to the inferior epigastric vessels throughout. Spiral 
CT protocols commonly used for abdominal imaging (e.g. 
10-mm slice thickness, a pitch of 1, with images recon- 


c 





Fig.8 10-mm axial spiral computed tomographic sections through the right deep inguinal ring. An indirect inguinal hernia containing 


sigmoid colon is demonstrated entering the inguinal canal lateral to the inferior epigastric vessels (arrow) 





Fig.9 5-mm axial spiral computed tomographic sections through the left deep inguinal ring of a 53-year-old obese woman who 


presented with a tender lump in the mons pubis. 


b The contents of the indirect hernial sac (fat and vessels consistent with omentum, solid arrow) can be seen entering the deep inguinal 


canal lateral to the inferior epigastric vessels (open arrows). 


c The inferior epigastric vessels are clearly depicted arising from the external iliac artery (a) and vein (v) 
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structed every 10 mm) will usually demonstrate the inferior 
epigastric vessels (Fig. 8). Dedicated protocols using thinner 
slice collimation (e.g. 5mm), with more frequent recon- 
structions, will demonstrate these vessels in virtually every 
patient (/7g. 9). 






a 
a P 
b m d 


Fig. 10 10-millimetre spiral computed tomographic images 
through the lower abdomen and right groin of a 57-year-old 
man presenting with an apparent right inguinal hernia. The 
images depict a liposarcoma (s) arising from the retroperitoneum 
alongside the right psoas (p) and extending into the right groin 
on either side of the inferior epigastric vessels (arrow), 


mimicking a ‘pantaloon’ hernia 





Fig.11 I 1-weighted axial magnetic resonance (MR) imaging 
performed to stage prostatic carcinoma in a 61-year-old man. 

a Diagrammatic representation of the pelvis demonstrating the 
position of the axial planes of the following MR images. b and c 
are at the level of the deep inguinal ring (circle) and d is at the 
midpoint of the inguinal canal. 

b Note the vas deferens and testicular vessels (solid white arrow) 
medial to the external iliac vessels. Inferior epigastric vessels 
(open white arrows) are posterolateral to the rectus abdominis 
muscles. 

c Open black arrows point to the fat entering the origin of the 
direct inguinal hernias medial to the inferior epigastric vessels 
(open white arrows). 

d Open black arrows point to direct inguinal hernias containing 
fat. The defect in the pe ysterior W all of the inguinal canal is 


clearly seen on the right 
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Fig. 12 


a Left inguinal hernia noted incidentally during abdominal computed tomography (CT) in a 73-year-old man. 


b CT projection radiograph performed during an emergency admission 6 months later. Multiple dilated small bowel loops indicate 


small bowel obstruction. 


c Axial CT through the left groin reveals a distended thick-walled loop of small bowel in the inguinal canal with oedema of the 


overlying skin and subcutaneous tissue (arrow). At operation an incarcerated left inguinal hernia was confirmed as the cause of 


obstruction, and repaired 


tion is in the investigation of patients with groin pain in 
whom an occult hernia is suspected-~~~*. Herniography 
detects hernias in 36-54 per cent of this group of patients. 
The false-positive rate varies between 0 and 18-7 per cent 
and the false-negative rate between 2 and 7-9 per cent ™7. 
False-negative findings are thought to be due mostly to fat 
plugging the hernial orifice. 

Cross-sectional imaging techniques are being used 
increasingly to detect occult hernia. However, their efficacy 
has not been well assessed. The sensitivity of CT in 
detecting abdominal wall hernias has been reported as 83 
per cent with a specificity of between 67 and 83 per cent’. 
False-negative results may be attributed to reduction of the 
hernia with the patient in the supine position. Some authors 
stress the importance of performing a Valsalva manoeuvre 
during the examination’. 

Distinguishing between abdominal wall disruption and 
haematoma or infection in the early postoperative period 
may be difficult. Cross-sectional imaging with ultrasono- 
graphy or CT is the most appropriate technique at this stage 
(Fig. 1). Occult recurrent or incisional hernias may be 
assessed by either cross-sectional imaging or herniography, 
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depending on local availability. Cross-sectional imaging, in 
particular CT, is useful when there is suspicion that another 
disease process is either mimicking or precipitating a hernia 
(Fig. 10). 


Discussion 


The advent of MRI has extended the list of imaging 
techniques available for assessing hernias“°’’ (Fig. 11). 
Herniography has a low complication rate, relating mainly 
to accidental colonic puncture, of less than 1 per cent”. 
However, it is invasive and is likely to be replaced by cross- 
sectional imaging. Ultrasonography, CT and MRI are 
appropriate investigations for demonstrating an acutely 
strangulated hernia in the obese and in problem cases where 
there is diagnostic uncertainty following physical examina- 
tion (Fig. 12). However, when a patient presents non- 
urgently with a history suggesting a reducible hernia (which 
cannot be confirmed by clinical examination), ultrasono- 
graphy and herniography are the appropriate investiga- 
tions’. They have the advantage of being real-time 
examinations which allow the patient to stand upright and 
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perform a Valsalva manoeuvre to demonstrate the hernia to 
best advantage. The ability to distinguish direct from 
indirect inguinal hernia accurately with CT or MRI may be 
useful in identifying a group of patients at high anaesthetic 
risk with reducible direct hernias in whom surgery may not 
be mandatory’. In the future, increased availability of MRI 
systems with rapid data acquisition may allow the dynamic 
evaluation of a hernia in multiple imaging planes”®. 
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Professor Denis Castaing, Editor of Annales de Chirurgie, has selected the best from Issues 8, 9 and 10 of 1998. A 
reciprocal digest written by our European Editor, Mr Colin Johnson, is published in the French journal. The digest for 
issues 8, 9 and 10 of 1998 covers several aspects of general surgery including appendicitis, spleen, colorectal and neck 


surgery. 


Appendicectomy 


In the first paper’ 200 records of patients undergoing 
appendicectomy in an emergency surgery department 
between January 1993 and August 1994 were submitted to 
a retrospective and descriptive study with evaluation of the 
medical file content. Data collection rates were lower than 
expected, particularly for the association of temperature, 
abdominal tenderness and white blood cell count, which 
was found in only 159 (81 per cent) of 197 records. Data 
were collected less often for women, for patients under- 
going laparoscopic operation and when histopathological 
review showed the absence of acute inflammation. The rate 
of acute appendicitis was 74 per cent (145 of 197). ‘The rate 
of appendicectomy without acute inflammation was higher 
in women (37 (35 per cent) of 107) than in men (15 (17 per 
cent) of 90), and higher in patients who underwent 
laparoscopic appendicectomy (33 (43 per cent) of 77) than 
in those who had laparotomy (19 (16 per cent) of 119). 
These results highlight the need to improve completion of 
medical records with better collection of clinical data, which 
could lead to improved quality of care and management of 
appendicitis-like syndromes, which 1s the first step to a 
reduction in the number of appendicectomies. 

To evaluate the impact of laparoscopic appendicectomy 
on the incidence of unnecessary appendicectomy (histolo- 
gically normal appendices), Barrat et al? from Bondy, 
France, designed a retrospective study of 1220 consecutive 
appendicectomies (carried out over 10 years). There were 
841 women (69 per cent) and 379 men with a mean age of 
23-5 (17-73) years. Indication for operation was the 
presence of at least one of the following three criteria: right 
iliac fossa guarding, fever greater than 38°C and hyperleu- 
cocytosis greater than 10000 cells/mm’. Patients were 
divided into two groups: the 930 patients in group I were 
operated on by laparotomy and group II, comprising 355 
patients, underwent laparoscopic exploration with appen- 
dicectomy when macroscopic abnormalities were observed 
(290 cases). In group I, the incidence of histologically 
normal appendix was 25 per cent. In group IJ, the incidence 
was only 8 per cent (P=0-015). In 65 cases (18 per cent), a 
macroscopically normal appendix was left in place; in 55 
patients the symptoms were due to another identified czuse; 
however, in ten cases no cause was found. This study 
suggests that laparoscopy significantly reduces the number 
of histologically normal appendices resected because 
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another cause is identified more easily. This approach 
reduces costs without having any adverse consequences on 
outcome. 

One-third of all patients with abdominal pain and one- 
quarter of those with right tliac fossa pain admitted urgently 
to hospital leave hospital with no precise diagnosis. From a 
prospective series of 400 patients hospitalized for right iliac 
fossa pain in two Swiss cantons, Groebli et a/.* assessed the 
medium-term outcome of 107 patients (30 per cent) with no 
identified aetiology with or without surgical exploration. 
Forty patients were lost to follow-up; 67 cases were 
reviewed at 5 years. No major diagnosis was missed. Over 
this 5-year period 30 patients (45 per cent) experienced a 
further episode of abdominal pain. Of 21 patients reviewed 
for another episode of right iliac fossa pain, seven were 
readmitted to hospital; five appendicectomies were per- 
formed, with three showing histologically confirmed acute 
appendicitis (4 per cent of the series). There was no 
significant evidence to suggest a psychological component 
in the recurrent nature of the pain. The authors concluded 
that the patient and their attending physician must be 
informed of the non-specific diagnosis established during 
the first period of hospitalization. Cancer must be excluded 
formally in patients aged over 50 years. 


Spleen surgery 


As operative bleeding is the main complication and main 
cause of conversion to open surgery during laparoscopic 
splenectomy, Gossot* presents the advantages of the 
posterior approach to the splenic vessels. In 24 patients, a 
posterior approach to the splenic vessels was used with the 
patient in the full lateral position. Division of short gastric 
vessels and lower pole vessels was performed with 
ultrasonography. The main vascular pedicle was stapled. 
The spleen was removed through a Pfannenstiel incision. 
There were 11 men and 13 women with a mean age of 38 
(range 17—71) years. Sixteen patients had immune throm- 
bocytopenic purpura, two had human immunodeficiency 
virus-related purpura, three had haemolytic anaemia and 
two had spherocytosis. There was no conversion to 
laparotomy. The mean splenic weight was 372 (range 
162-1420) g. In all but one patient, intraoperative blood 
loss was less than 60 ml, and was zero in seven patients. The 
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mean operating time was 126 (range 70-220) min, including 
the time required for change of position and Pfannenstiel 
incision. There was no death. One patient developed 
pancreatitis. In patients with an uncomplicated course, the 
mean postoperative stay was 41 (range 2-8) days. The 
author’s conclusion was that lateral position with a poster- 
ior approach to splenic vessels allows for safe vascular 
control. 

To determine the value of a computed tomography (CT) 
scoring system in the choice of non-operative treatment 
versus surgical management for splenic trauma, Froment 
et al? collected retrospectively the data from 62 adults with 
isolated blunt splenic trauma. Some 22 patients (35 per cent) 
without haemodynamic instability presentng with pain 
localized in the left flank were primarily managed con- 
servatively; three subsequently required splenectomy. Forty 
patients (65 per cent) were operated on immediately, 32 
because of clinical criteria and eight on the basis of 
laboratory criteria. Forty-five patients with no initial 
haemodynamic disorders were investigated by abdominal 
CT. Splenic injuries were classified retrospectively accord- 
ing to the Resciniti CT scoring system. All 13 patients witha 
splenic injury score over 5-5 underwent operation, 11 early 
and two after failure of conservative management. The 
authors considered a score of 5-5 or greater, which included 
21 per cent of their patients, to be an indication for surgery; 
in this case, a conservative approach should not be 
attempted, even in the absence of immediate clinical and 
laboratory operative criteria. 

The conservative management of blunt splenic trauma is 
accepted more in children than in adults, in order to avoid 
serious postsplenectomy infectious complications. To 
evaluate the results of conservative management, a retro- 
spective study (between 1 January 1991 and 31 December 
1995) of 21 children was undertaken by Varlet et ai.°. 
Eleven cases were identified, and ten were associated with 
other visceral, musculoskeletal or head injuries. The lesion 
was subcapsular or intraparenchymal haematoma in eight 
patients and ruptured spleen in 13. All the children were 
initially managed conservatively, except in the presence of 
unstable haemodynamic parameters following resuscita- 
tion, perforated bowel or secondary complication. An 
emergency operation for splenic trauma was never required 
over this 5-year period. Four children required secondary 
surgery, two for left renal lesion, one for pancreatic 
pseudocyst and one for epidermoid cyst of the spleen 
discovered incidentally at the time of the trauma (partial 
splenectomy). No immediate or long-term complications 
were observed with a mean follow-up of 6months. The 
conclusion was that conservative management of blunt 
splenic trauma with a very low blood transfusion rate is 
possible, and total splenectomy was never required. 
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Colorectal surgery 


To assess the technical and functional results of total 
anorectal reconstruction with double dynamic graciloplasty 
after abdominoperineal resection, Rullier et al.” reviewed 
ten patients operated on for low rectal adenocarcinoma 
between May 1995 and December 1996. There were six 
men and four women, with a mean age of 54 (range 39- 
74) years. All patients had preoperative radiotherapy and six 
had postoperative chemotherapy. The surgical procedure 
was performed in three stages: first anoperineal resection, 
coloperineal anastomosis, double graciloplasty and ileost- 
omy; second, 3 months later, implantation of stimulator and 
intramuscular leads; third, after a 2-month training period, 
the stoma was closed. There was no operative death. Early 
and late complications occurred in five patients: two colonic 
fistulas, one necrotic colon, one prolapsed ileostomy, one 
neosphincter stenosis, and one sepsis of the stimulator. No 
patient had recurrence of the disease (mean follow-up 
16 months), but two died at 3 and 8 months from anorexia 
and pulmonary embolism respectively. Seven patients had 
functional evaluation 1 year after stoma closure: six were 
continent (five with spontaneous defaecation, one with 
enemas) and one was incontinent. The authors concluded 
that anorectal reconstruction with dynamic graciloplasty 
may be an alternative to permanent colostomy for selected 
patients after abdominoperineal resection, but there is a 
high morbidity rate and the quality of life must be evaluated. 

Adjuvant chemotherapy for colonic and rectal cancers 
may unprove survival but incur expense, inconvenience, 
discomfort and risk of complications. To evaluate these 
quality-of-life issues, Bellemare et a/.° designed a study 
with two clinimetric scales for quality-of-life measurement. 
The seven selected criteria considered most important were 
determined by interviewing treated patients, who reported 
problems such as nausea and vomiting, diarrhoea, perineal 
dermatitis, asthenia, impairment of daily actuvity, family 
support, and difficulties of daily transportation to hospital. 
This study revealed a diminished quality of life for both 
patients with colonic cancer (7 ona scale of 10) and for those 
with rectal cancer (6 on the same scale). The effect of 
radiotherapy seems to be responsible for this difference. 
This study is one of the first to approach quality of life from 
the point of view of the patient. 


Surgery of the neck 


A study to assess the feasibility of a minimally invasive 
parathyroidectomy performed by videocervicoscopy 1n- 
cluded 19 patients operated on for hyperparathyroidism’. 
Preoperative localization by ultrasonography and/or tech- 
netium-99m sestamibi scan was performed in 17 patients. 
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Initially the authors used three 2-5-mm cannulas and a 2-5- 
mm endoscope. This technique failed in the first two cases 
because of lack of optical clarity of the 2-5-mm endoscope. A 
5-mm endoscope was used subsequently. Carbon dioxide 
insufflation was maintained at 10 mmHg with a low flow rate 
of 3 1/min. Three cannulas were inserted into the cervical 
space: one of 5mm for the endoscope, and two 3-mm 
cannulas for instruments. A unilateral neck exploration was 
carried out in five cases and a bilateral neck exploration in 
14. Enlarged glands were discovered in 13 patients {12 
adenomas, one hyperplasia of the four glands). Eight 
adenomas were removed via a short midline incision, and 
four others via a short lateral incision. Honzontal 
cervicotomy was required in seven cases (four failures to 
identify the abnormal gland, one for thyroid cancer 
discovered incidentally, one for hyperplasia of the four 
glands and one for anterior jugular vein bleeding). Except 
for this case of bleeding, no other complication occurred. 
Subcutaneous emphysema resorbed in 3 h. All patients were 
discharged within 48 h, two within 24h. Two months after 
operation 18 patients had normal serum calcium levels. 
This study demonstrates that videocervicoscopy is safe and 
feasible in patients with primary hyperparathyroidism. 

Second procedures for recurrent thyroid disease are 
known to carry a high risk of iatrogenic damage, particularly 
to the inferior laryngeal nerves and parathyroid glands. This 
risk has been clearly evaluated for the primary procedure, 
but less so for second procedures. A series of 117 patients 
with solitary or multiple cold thyroid nodules was 
evaluated’®. The level of transient and permanent recurrent 
laryngeal nerve palsy was 2-6 and 1-7 per cent respectively. 
The level of transient and permanent hypocalcaemia was 
12-9 and 4-6 per cent respectively. The frequency of 
reoperation for recurrent disease involving the pyramidal 
lobe following total thyroidectomy (six of 117 patients) 
highlights the importance of removing it during the primary 
procedure. The number of cases of cancer discovered at 
reoperation was five (4-3 per cent) of 117. 

Reconstruction of the oropharynx and hypopharynx is 
difficult because of their wide diameter. Germain et al.!! 
reported on seven patients who underwent reconstruction 
with a free U-shaped jejunal transplant after circular 
pharyngolaryngectomy for hypopharyngeal cancer invad- 
ing the oropharynx (T4). There was no operative death and 
no fistula. One stenosis of the distal anastomosis was treated 
by pneumatic dilatation. All the patients had postoperative 
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radiotherapy. Four patients were alive without recurrence at 
3, 2, 2 and 1 years. One patient was alive with recurrence at 
l year. Two patients died from recurrence at 4 and 3 years. 
The authors conclude that this transplant allowed recon- 
struction of the upper digestive tract after wide resection of 


the pharynx. 


D. Castaing 
Associate Editor 


Annales de Chirurgie 
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For this quarter's digest, Professor Christian Herfarth and Dr Thomas Lehnert have selected the best from the January to 
March 1999 issues of Der Chirurg. A digest of the BJS for the same period, written by Mr Colin Johnson, appears in the 
German journal. The 14 leading articles of the year’s first quarter focus on the cooperation between surgeons and 
anaesthetists on the diagnosis and treatment of liver metastases’. 


Liver resection at the drawing board 


Although up to 80 per cent of healthy liver tissue may be 
removed without critically compromising liver function, 
the determination of proper resection planes in large or 
centrally located primary tumours or liver metastases may 
prove difficult. This problem becomes particularly evident 
in patients with compromised liver function due to 
coexisting liver disease. The surgeon has to form a virtual 
three-dimensional picture of the tumour in relation to 
major portal or hepatic venous vessels based on information 
provided by two-dimensional computed tomography scans 
or nuclear magnetic resonance images and estimate how 
much functioning liver parenchyma will be lost, if the 
tumour is removed with adequate margins. This also 
requires an estimation of the volume of liver parenchyma 
dependent on vasculature that will be sacrificed in order to 
perform a potentially curative liver resection. 

A group from Heidelberg® has aimed to establish a 
computer-assisted three-dimensional volumetric operation 
planning system for liver resection. Using data from routine 
helical computed tomography scans, three subclasses of 
liver parenchyma, hepatic vessels and tumour tissue were 
segmented semiautomatically. A dedicated segmenting tool 
was established using region growing algorithms in 
combination with an ‘intelligent’ border finder. 
Visualization is performed by the ‘Heidelberg ray tracer’ 
and vascular trees are visualized as three-dimensional 
graphs. Factitious pseudoconnections between hepatic 
venous and portal vessels are separated automatically. 
Safety margins can be programmed and automatically 
incorporated into the proposed resection planes developed 
by the system, which also takes into account the amount of 
liver parenchyma dependent on blood vessels that have to be 
removed. The system thus offers an individualized proposal 
for resection. Using this approach, considerable variation of 
individual segmental anatomy from Couinaud’s anatomical 
segmentation of the liver has been observed. ‘The authors 
conclude that a combination of virtual reality with artificial 
intelligence allows calculation of complete resection pro- 
tocols, making liver resection a more objective procedure. 
In cases of difficult tumour location, various alternative 
resectional concepts can be tested beforehand. ‘They expect 
therefore that virtual reality in liver surgery will improve 
teaching, surgical training and operative planning. 
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Hartmann’s procedure 


Colostomy and closure of the rectal stump is an approved 
method in emergency colon surgery. It has been criticized in 
the past because a second procedure is required to restore 
bowel continuity and because the colostomy is never taken 
down in some patients. Surgeons from Vienna’ have now 
looked at the problem again and reported the long-term 
outcome of patients who have undergone Hartmann’s 
procedure subsequent to colonic perforation. 

Between 1982 and 1997 a total of 230 patients were 
operated for colonic perforation. Hartmann’s procedure 
was performed in 103 patients. Median age of the 52 men 
and 51 women was 69 years. Indications for discontinuous 
resection were severe peritonitis, poor general condition of 
the patient and a high risk of anastomotic leakage. 
Peritonitis was staged according to Hinchey. Twenty-four 
patients had stage 2, 55 had stage 3 and 24 patients had stage 
4 peritonitis. Peritonitis was caused by a perforated 
diverticulum (7=65), inflammatory bowel disease (n=7), 
necrotizing pancreatitis (n= 15), malignant disease (n= 15) 
or various other conditions (7 =9). Seventeen patients died 
after operation and in ten patients the primary cause of 
death was peritonitis. Mean time in hospital was 18 days for 
86 surviving patients. After a mean of 122 days continuity 
was restored in 69 patients (80 per cent). In 34 patients a 
stapled anastomosis and in 35 a hand-sutured anastomosis 
was performed. Four patients (6 per cent) had clinical signs 
of anastomotic leakage. No patient died after restoration of 
bowel continuity. Mean hospital stay for the second 
operation was 14 days. 

Follow-up information could be obtained for 83 (97 per 
cent) of 86 patients surviving the initial treatment which 
included Hartmann’s procedure. The median follow-up 
time from restoration of continuity was 75 months. 
Restoration of continuity was accomplished in 69 patients 
(80 per cent). Two patients died before a planned second 
operation, in three the risk of another operation was 
considered too high to be justified, five refused another 
operation and in seven patients anal incontinence precluded 
restoration of bowel continuity. 

After restoration of bowel continuity 53 of 60 patients 
described their quality of life as good or very good, 12 
reported reduced general activity and six patients noted a 
severe restriction of physical ability. Four patients reported 
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that they had to change their housing and five reported 
depression. Of patients with a permanent colostomy, nine 
of 12 considered their quality of life to be good or very goad, 
four observed reduced general activity and two experienced 
severe restriction of their physical ability. Two patients 
changed housing because of the colostomy and depression 
was recorded in two. Differences between the two groups 
were slight and were not statistically significant. However, 
patients with a permanent colostomy were significantly 
older (73 years) than those with restored bowel continuity 
(59 years) (P= 0-02, Wilcoxon test). 

This report documents that Hartmann’s operation is a 
perfectly acceptable solution for patients with severe 
peritonitis and it consequently emphasizes that patients 
must be selected for a primary anastomosis with the greatest 
of care. The good results after Hartmann’s operation, in 
terms of restoration rates, risk of bowel restoration and 
quality of life, would make any complication arising from a 
primary anastomosis performed in the presence of perito- 
nitis hard to accept. 


Intraoperative laparoscopy In patients with 
paediatric hernia 


Approximately 50 per cent of children with a unilateral 
inguinal hernia have a patent contralateral processus 
vaginalis. One-half of these children will develop an 
inguinal hernia in the future. The management of these 
children is still subject to controversy. Authors from Ulm® 
have studied the use of an intraoperative ‘no puncture’ 
laparoscopy technique through the open peritoneal sac in 
children undergoing conventional hernia repair. Between 
April 1996 and May 1998 a total of 112 children aged 
6months to 7years undergoing conventional repair of 
inguinal hernia had intraoperative ‘transhernial’ laparo- 
scopy. A 5-mm laparoscope with either 30° or 70° view was 
used. In the case of a wide open contralateral internal 
inguinal ring (Chin type IM) the groin was explored 
surgically. A total of 19 patients (17 per cent) fulfilled the 
laparoscopic criteria of a type IU internal rng. This was 
confirmed by open exploration of the contralateral groin 
and the processus was closed in all 19 patients. Fourteen of 
these patients were younger than 2 years. The median 
duration of laparoscopy was 6 (range 3-11) min and no 
laparoscopy-associated complications were recorded. The 
authors conclude that intraoperative laparoscopy during 
planned unilateral inguinal hernia repair in children 
identifies a substantial number of patients with an open 
contralateral processus vaginalis and allows simultaneous 
closure. Routine application of intraoperative laparoscopy 
may avoid a second period of hospitalization and operation 
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as well as unnecessary routine open bilateral exploration. 
The method also proved helpful for inspection of incar- 
cerated bowel after repositioning. 


Thoracic surgery 


Spontaneous pneumothorax predominantly affects younger 
patients. Traditionally, the first episode of spontaneous 
pneumothorax is treated conservatively, while surgical 
treatment is reserved for recurrent pneumothorax. The 
wider use of video-assisted thoracoscopic surgery (VATS) 
may lead to a change in this approach. Between October 
1995 and December 1997 a total of 28 patients with 
spontaneous primary pneumothorax were treated at Kiel 
City Hospital. Two patients responded to conservative 
treatment with thoracic drainage alone. Twenty-six 
patients underwent VATS after a mean of 6-7 (range 4 
10) days of conservative treatment. In Vanderschueren 
stage I or II the pulmonary apex was resected and in 
Vanderschueren stage II or IV the bulla was resected with 
endoscopic staplers. After operation all patients received 
intrapleural tetracycline 500 mg and a 28-Fr thoracic drain 
was inserted, which was removed when the drainage volume 
fell below 100 ml per day. The mean operative time was 60 
(range 34-115) min and a mean of three (range two to seven) 
stapler magazines was required for resection. Postoperative 
complications included contralateral pneumothorax in one 
patient and persistent fistula (three), but no patient died. 
One patient required bilateral thoracotomy for persistent 
fistulas from bilateral bullas. Postoperative hospital stay was 
6-1 (range 2-29) days. This compares favourably with a 
retrospectively examined control group of 59 patients 
undergoing strictly conservative treatment, which required 
a mean of 10-4 days of hospital treatment. All patients were 
seen after 3 months and yearly thereafter for a mean follow- 
up of 19 months. To date no recurrence of pneumothorax 
has been observed. The authors conclude that VATS allows 
effective treatment of spontaneous primary pneumothorax 
and may safely be performed by general surgeons. 

Billing, although not immediately treatment related, 
nevertheless is an important aspect of medical service. 
Limited financial resources for medical services have led to 
new reimbursement schemes including fixed rates for 
specific services. Lang eta/.'°, from Ulm, have performed 
a cost analysis of thoracic surgical procedures performed 
between March and October 1997. The cost of hospital 
staff, equipment and operating theatre supplies was 
analysed prospectively for 30 patients undergoing five 
different types of operation. Resection of more than three 
pulmonary wedges (n = 8), lobectomy (n = 8), pneumonect- 
omy (7=5), thoracoscopic wedge resection (n=6) and 
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resection of mediastinal tumour (n = 3) were evaluated. The 
cost of lobectomy was calculated as DM 9927, of pneumo- 
nectomy DM 11 562, of thoracoscopic wedge resection 
DM 12477 and of mediastinal tumour resection as 
DM 7532. This was between DM 1907 and 5539 higher 
than the fixed reimbursement rates for these procedures. 
Only for multiple wedge resection was the fixed reimburse- 
ment rate of DM 866 higher than the calculated cost of 
DM 6922. In a review of the literature the authors 
document remarkable differences in procedure-related 
costs ranging from DM 2290 to 12 500 for multiple wedge 
resection and from DM 2194 to 12 900 for video-assisted 
thoracoscopic atypical pulmonary resection. 

Despite the important role of lymph node metastases in 
prognostic staging of non-small cell lung cancer (NSCLC) 
no standards exist to determine the quality of mediastinal 
lymphadenectomy. Conversely, researchers from various 
institutions are unconvinced of the value of radical 
ipsilateral lymphadenectomy. To determine the correlation 
between primary tumour location and lymph node metas- 
tasis, authors from Munich"? studied prospectively 270 
consecutive patients who underwent complete ipsilateral 
lymphadenectomy for NSCLC. Patients were classified 
Union Internacional Contra la Cancrum 1987 stage I 
(n = 115), stage I (7 =42) or stage Ma (7 = 113). In patients 
with N; positive nodes the 5-year survival rate was higher 
for those with intrapulmonary positive nodes (39 per cent) 
than for patients with infiltration of hilar nodes (21 per 
cent). Skip metastases were demonstrable in up to 81 per 
cent of patients with N; disease. The authors conclude that 
primary tumour location does not predict the location of 
lymph node metastases and, owing to the variability of 
lymph node metastases and the frequent presence of skip 
metastases, systematic radical ipsilateral lymphadenectomy 
should be performed. 


Ch. Herfarth 

Editor 

Th. Lehnert 
Assistant to the Editor 
Der Chirurg 
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Association of Surgeons of Great Britain and Ireland 





i The Annual Scientific Meeting of the Association of Surgeons of Great Britain and Ireland was held in Brighton 
on 5-7 May 1999 under the Presidency of Professor R. C. N. Williamson. The abstracts of the oral and poster 
presentations of the original work presented at the meeting have been published in a BJS Supplement that 
accompanied the June 1999 issue of the Journal. The articles that follow in the present issue describe work 
presented at the Brighton meeting that have been accepted for publication after peer review by the Journal’s 


referees. Other papers from this meeting will appear in subsequent issues. 
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Introduction 

Hypercholesterolaemia is a major risk factor for coronary 
heart disease (CHD) and lowering plasma cholesterol levels 
by diet, statins or ileal bypass reduces the incidence of 
coronary events. The main approach should be medical, by 
diet and drugs. In morbidly obese patients who are under- 
going bariatric surgery, bypass of the distal small bowel, as 
pioneered by Buchwald et al.', lowers plasma cholesterol 
levels and protects against CHD. Similar reductions in 


cholesterol concentration might be achieved, but with less 
troublesome side-effects, if a limited ileal resection were 
carried out, proximal to the ileocaecal sphincter. 

This paper reports preliminary results of partial ileal 
resection (PIR) combined with a gastric restrictive proce- 
dure, the Magenstrasse and Mill (M and M) opera tion’, for 
the treatment of patients with both morbid obesity and 
hyperlipidaemia. 


Patients and methods 
The study included six patients (five women; aged 25- 
55 years) who presented with both morbid obesity (body 
mass index greater than 40 kg/m*) and hypercholester- 
olaemia (fasting cholesterol level above 5-8 mmol/l), Each 
patient underwent an M and M procedure combined with 
PIR. Five matched obese patients with hypercholester- 
olaemia (four women; aged 28-50 years) who had a M 
and M operation alone were studied for comparison 
(Table 1). All patients were seen I vear after operation, 
when measurements of body mass index and fasting lipids 
were repeated. 

The M and M procedure is illustrated in Fig. 1. The 
stomach was divided vertically by stapling instruments from 
incisura to cardia and the staple lines inverted. The narrow 


Table1 Effects of the Magenstrasse and Mill procedure with and without partial ileal resection on plasma lipids and body-weight 





Values are mean(s.d.j). M and M, Magenstrasse and Mill; PIR, partial ileal resection, LDL, low-density lipoprotein; HDL, high-density lipoprotein. 


"Wilcoxon rank sum test 
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Magenstrasse 
(32 Fr or approximately 
1 cm diameter) 





Nerve of Latarnet 


Antral mill 


(approximately 
8cm) ` 


Fig. 1 The Magenstrasse and Mill operation 


tube or Magenstrasse conveys food to the antrum (Mill) and 
pylorus, which remain intact to permit normal grinding and 
emptying. No foreign material band was used. 
Approximately 150 cm of distal ileum (25 per cent of the 
~ small bowel length) was resected, with preservation of the 
terminal 10cm of ileum and the ileocaecal sphincter. 
Continuity was restored by ileoileal anastomosis. 


Results 

There were no deaths. One patient developed a temporary 
fistula from the Magenstrasse after M and M plus PIR and 
another developed an incisional hernia after M and M alone. 
One year after operation, mean bowel frequency was 1-6 
(range 1-2) per day in the M and M alone group compared 
with 2-8 (range 1-4) in the PIR group, none of whom 
experienced severe diarrhoea. 

Addition of PIR to the M and M procedure led to mean 
decrease of 24 per cent in total cholesterol, 36 per cent in 
low-density lipoprotein, 26 per cent in triglycerides, and a 
49 per cent increase in high-density lipoprotein levels 
(Table 1). Changes in lipids after M and M alone were not 


significant. $ 
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Discussion 

This was a pilot study, involving a small number of patients 
and short follow-up. The results were encouraging; limited 
ileal resection led to profound changes in plasma lipids, 
similar in magnitude to those previously reported after the 
use of statins? or partial ileal bypass!. Unlike ileal bypass, 
PIR preserves the ileocaecal junction and has not produced 
the major changes in bowel function reported after ileal 
bypass". Further cautious use of PIR seems justified, 
particularly in diabetic women who undergo bariatric 
surgery because they are at high risk of sustaining a 


coronary event after the menopause’. 
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Background: Photodynamic therapy (PDT) reduces neointimal hyperplasia and negative remodelling 
following balloon injury in small and large animal models. This clinical study investigated the role of 
adjuvant PDT following femoral percutaneous transluminal angioplasty (PTA). 

Methods: Eight PTAs in seven patients (two women) with a median age of 70 (range 59-86) years were 
performed with adjuvant PDT. All patients had previously undergone conventional angioplasty at the 
same site which resulted in symptomatic restenosis or occlusion between 2 and 6months. Each was 
sensitized with oral 5-aminolaevulinic acid 60 mg/kg, 5-7 h before the procedure. Following a second 
femoral angioplasty, up to 50 J/cm’ red light (635 nm) was delivered to the angioplasty site via a laser 
fibre within the angioplasty balloon. Patients were kept in subdued light overnight and discharged the 
following day. Outcome was assessed by duplex imaging at 24h, 1, 3 and 6 months and by intravenous 
digital subtraction angiography at 6 months. A peak systolic velocity ratio (PSVR) of more than 2-0 at 
the angioplasty site was taken to represent restenosis. 

Results All patients tolerated the procedure well without adverse complications or death. All were 
rendered asymptomatic which was sustained throughout the study interval. All vessels remained patent 
and no lesion attained the duplex definition of restenosis. Median (interquartile range) PSVR across 
stenotic segments was 4-7 (3-7-5-7) before angioplasty, 1-1 (0-9-1-3) at 24h and 1-4 (1-0-1-8) at 6 months 
after intervention (P = 0-04 compared with preoperative value). 

Conclusion: This pilot study suggests that endovascular PDT is safe and may reduce restenosis follow- 


ing angioplasty. The data justify a randomized controlled trial. 


Paper accepted 20 June 1999 


introduction 


Restenosis remains the major limitation of percutaneous 
transluminal angioplasty (PTA) and other minimally 
invasive endovascular techniques. The incidence varies 
depending on the angioplasty site, the method of interven- 
tion and the type of surveillance after intervention. 
Restenosis follows 15-40 per cent of all angioplasties'™, 
the majority occurring within 6 months’. 

Research using animal models of restenosis and data from 
clinical trials suggests that restenosis has a multifactorial 
aetiology including a combination of neointimal hyperpla- 
sia (NIH), matrix deposition and negative geometric 
remodelling*’. Many therapies have been directed at 
reducing restenosis, some of which have been successful 
in experimental models, but few have been effective in 
clinical trials'’. An exception, recently described in both 
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irradiation (brachytherapy) which decreases neointima 
formation and maintains larger lumen dimensions after 
PTA. 

A new possibility for prevention of restenosis may be 
photodynamic therapy (PDT). This involves the interac- 
tion of non-ionizing, non-thermal light (usually low-power 
red light from a laser source) with a preadministered 
photosensitizing agent to produce reactive intermediates 
(mainly singlet oxygen) which are cytotoxic'”. PDT has 
been studied extensively for the treatment of malignant and 
premalignant conditions!’, but its potential is now being 
explored for a range of non-neoplastic conditions. Over the 
past 5years, evidence has accumulated that PDT can 
deplete the arterial media of vascular smooth muscle cells 
and reduce neointima formation following arterial injury in 
smalf animals'*. 5-Aminolaevulinic acid (ALA) is a rela- 
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tively new sensitizing agent that is converted into an active 
photosensitizer, protoporphyrin EX (PpIX) as part of the 
biosynthesis of haem. In a porcine model, PDT with the 
photosensitizer ALA reduced the vascular smooth muscle 
cell population of the arterial media!” and, following an 
overdistension balloon injury, reduced NIH and negative 
remodelling’®’”. 

The objective of this study was to investigate the safety 
and efficacy of adjuvant ALA-PDT following femoral 
angioplasty. The superficial femoral artery (SFA) was 
selected because of the relatively poor medium-term 
outcome of PTA in this segment*“°”? and the ease with 
which bypass surgery could be carried out in the event of 
unexpected complications. Patients were offered entry into 
this trial if they had previously undergone femoral PTA that 
had resulted in symptomatic restenosis; all suitable patients 
were offered bypass surgery as an alternative. 


Patients and methods 


Patients were recruited prospectively. They were excluded 
if they had pre-existing liver disease (ALA can cause 
increased levels of liver enzymes) or a complete femoral 
artery occlusion greater than 15cm in length. Long 
occlusions were excluded because the anticipated technical 
problems might have made it difficult to judge the influence 
of PDT on restenosis. All patients were symptomatic and all 
lesions were confined to the SFA. 

Symptoms and findings on examination were documen- 
ted and baseline blood tests were performed. Ankle:brachial 
pressure index (ABPI) at rest and following a standard 
exercise protocol (4 min at 2 km/h with a 10° upward slope) 
were measured. An arterial duplex scan was performed; the 
lesion that had previously been angioplastied was visualized 
and restenosis confirmed. The distance from the centre of 
the stenosis to the medial femoral condyle was then 
measured and recorded. The peak systolic velocity ratio 
(PSVR) was calculated from the ratio of the peak systolic 
velocity at the stenosis to that ata normal prestenotic site. A 
PSVR greater than 2-0 across the lesion was taken to define a 
significant restenosis”>. 

Patients were admitted for repeat PTA with adjuvant 
PDT. ALA was provided by DUSA Pharmaceuticals 
(Valhalla, New York, USA) in powder form and given ina 
total dose of 60 mg/kg in three divided measures dissolved 
in 50 ml orange juice over 2 h. After this, patients were kept 
in subdued lighting. Between 5 and 7h after the first dose, 
patients underwent angiography via an ipsilateral femoral 
puncture and the stenosis was identified by comparison with 
previous films. Oxygen saturation was monitored using 
pulse oximetry and the probe rotated from finger to finger 
to avoid skin damage in a photosensitized patient’*. 
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Heparin 5000 units was given intra-arterally. Standard 
PTA using an appropriately sized (4-6 mm) transparent 
PTA balloon (Cordis, Roden, The Netherlands) was 
performed and angiography was repeated to confirm a 
satisfactory result. The guidewire was then exchanged for a 
200 um laser fibre (Rare Earth Medical, West Yarmouth, 
Massachusetts, USA) with a 4-cm diffuser to match the 
balloon length. Some 50 J/cm? light at a wavelength of 
635 nm (power less than 120 mW/cm’) was given from a 
copper vapour pumped dye laser (Oxford Lasers, Oxford, 
UK). The laser beam was interrupted to provide a 
fractionation break of 60s after 20 per cent of the dose as 
this has been shown to improve the effect of PDT in both 
animal and clinical studies*?”°. 

Completion angiography was performed and the run-off 
vessels were identified. Patients were kept in subdued 
lighting overnight and underwent duplex imaging the 
following day. They were then reassessed at 1, 3 and 
6 months, when they had intravenous digital subtraction 
angiography (DSA). Angiograms were reviewed blindly bya 
consultant radiologist and the degree of narrowing at the 
treatment site was compared with the initial postangioplasty 
arteriogram. All angiograms were performed in the same 
radiological suite using the same magnification. Individual 
angiograms were checked by measuring the distance 
between the medial and lateral femoral cortex. Restenosis 
was assessed by measuring the percentage lumen loss, 


- estimated by comparing the lumen width in millimetres 


with calipers at 6 months with that measured immediately 
after angioplasty. 

Data were expressed as median (interquartile range) and 
compared using Wilcoxon signed rank test with significance 
taken at the 5 per cent level. Liver function was assessed on 
day 1 and at 1 month. All patients received aspirin 75 mg per 
day for life. 


Results 


Seven patients (two women and five men) with a median age 
of 70 (range 59-86) years underwent eight angioplasties 
with adjuvant PDT. Risk factors for peripheral vascular 
disease included hypertension (three), diabetes mellitus 
(two) and smoking (three). Three patients had an occluded 
SFA (less than 5 cm in length) and the other five lesions in 
four patients were greater than 75 per cent stenoses less than 
10 cm in length. Following previous successful PTA, three 
patients re-presented with angiographically proven re- 
stenosis at 2 months; one at 3 months; two at 5 months and 
one at 6 months after intervention. In this study, all lesions 
were again successfully dilated under radiological imaging 
with satisfactory immediate results, and no complications. 
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Fig. 1 Ankle: brachial pressure index data for all legs before 
angioplasty and at 24h, 1, 3 and 6 months after the procedure 
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Fig. 2 Peak systolic velocity ratio for all legs before angioplasty 
and at 24 h, 1, 3 and 6 months after the procedure 


Surveillance 


At follow-up, all patients were asymptomatic at 1 month 
and remained asymptomatic (with walking distance not 
limited by claudication) throughout the study. In two 
patients, a fall in ABPI from the value obtained immediately 
after the procedure was noted, but in others the ABPI 
remained stable or continued to improve during the 6- 
month study (Fig. 1). Using the PSVR measurement derived 
from duplex analysis, none of the angioplasty segments 
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reached a PSVR greater than 2, the definition of restenosis?’ 
(Fig. 2). The initial PSVR before angioplasty showed that all 
arterial lesions were composed of significant stenoses 
(PSVR greater than 2) or occlusions (PSVR 0). Median 
(interquartile range) PSVR across stenotic segments was 4-7 
(3-7-5-7 (excluding occlusions) before angioplasty; 1-1 (0-9- 
1-3) at 24h and 1-4 (1-0-1-8) at 6 months after intervention 
(P = 0-04 compared with preoperative value). Including the 
occluded segments (with a PSVR of zero) in the statistical 
analysis lowered the preoperative median PSVR from 4-7 
(3-7—5-7) to 4-1 (1-6—6-7), and reduced the significance of the 
difference at 6 months (P=0-09). 

At 6 months, intravenous DSA confirmed patency in all 
cases (Fig. 3). Percentage stenosis as measured at angio- 
graphy was calculated for all lesions. In three cases there was 
no evidence of radiological restenosis; three had a 25 per 
cent restenosis and two 40 per cent. 

One patient experienced a transient rise in liver enzymes, 
and another mild nausea and temporary facial erythema. 
These side-effects have been described previously?” with 
use of ALA photosensitization. Side-effects were mild and 
resolved spontaneously in both patients. 


This is the first clinical trial of adjuvant arterial PDT to 
prevent restenosis following angioplasty. No major com- 
plications were noted at the time of the procedure and 
follow-up to 6 months has revealed no evidence of clinical 
restenosis. 

A prerequisite for a therapy to prevent restenosis is that it 
is compatible with angioplasty. The minimally invasive, 
percutaneous nature of angioplasty has revolutionized the 
treatment of cardiovascular disease and any adjuvant 
treatment must be as safe and acceptable to physicians and 
patients alike. A long period of skin photosensitivity, for 
example, would be unacceptable. 

ALA was thought to be the ideal photosensitizer for 
targeting the vascular system as data from the pig model 
revealed excellent PpIX fluorescence in the arterial wall?’ 
and ALA-PDT, using intra-arterial iJumination, resulted 
in minimal extravascular effects”. An oral dose of 60 mg/kg 
was selected as this is the highest dose with an established 
safety profile’®??. This was given in three divided doses to 
give a longer plateau phase and to avoid a postbolus peak*®. 
There is scant information on the optimum drug-—light 
interval for ALA-PDT in humans, but previous studies 
would suggest a plasma PpIX half-life of 8h?? with 
maximum tissue concentrations reached in a variety of 
tissues 7-10 h after oral administration?®. Other studies on 
patients undergoing procedures for gastrointestinal and 
colorectal malignancies have shown that peak fluorescence 
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Fig.3 Left femoral angiogram of a superficial femoral artery occlusion: 


a before angioplasty, 





b the immediate result following percutaneous transluminal angioplasty and adjuvant photodynamic therapy and 


c intravenous digital subtraction angiography at 6 months 


activity is reached 6h after oral ALA is given as a bolus’! or 
in divided doses*’. For the present study a drug-light 
interval of 5-7 h was chosen. 

The skin photosensitivity interval of 24-48 h and drug- 
light interval of the order of 5 h make ALA-PDT a feasible 
adjuvant to angioplasty, necessitating only one night in 
hospital. Light delivery at the time of angioplasty was easily 
accomplished in the vascular suite and use of the same 
balloon for angioplasty and as a vehicle for light transmis- 
sion meant minimal delay and catheter manipulation during 
the procedure. 

In this small cohort of patients judged to be at high risk of 
restenosis, little evidence of restenosis was seen within the 
study interval. Review of the intravenous DSA films at 
6 months revealed that in two patients a degree of narrowing 
occurred, but this did not encroach on greater than 50 per 
cent of the lumen. Both these patients remained asympto- 
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matic and the haemodynamic significance of the radii 
logical findings must be questioned. A limitation ol 
angiography is that it gives a uniplanar anatomical view 
which may be of little relevance to function and is inaccurat 
for eccentric lesions. Duplex imaging gives anatomica! 
information in more than one plane and can therefore 
identify eccentric plaques in addition to documenting the 
disturbance in flow caused by a stenosis. No lesions attained 
the predetermined duplex definition of restenosis at the en 
of the surveillance interval. 

It is impossible to predict the expected restenosis rate | 
such a small group of patients, but the evidence from othe: 
series would suggest that it should be higher than was 
observed. Three patients in this series had an occluded 
artery initially and the reported success rates for first-tim 
recanalization of an occluded femoral segment range from 
22 to 44 per cent after 1 year”. Even with stenotic disease, 
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patency rates at | year are less than 50 per cent”?! and most 
would agree that results with restenotic lesions are probably 
worse >t, 

The results of this pilot study suggest that PDT is 
effective in reducing restenosis following angioplasty, 
although the number of patients studied was small and it 
would be premature to claim that ALA-PDT abolishes 
restenosis. However, the results are sufficiently promising 
to justify a randomized controlled trial of angioplasty with 
adjuvant PDT. 


Acknowledgements 


This study was funded by the Sir Jules Thorn Charitable 
Trust, 


References 


1 Nobuyoshi M, Kimura T, Nosaka H, Mioka S, Ueno K, Yokoi 
H etal. Restenosis after successful percutaneous transluminal 
coronary angioplasty: serial angiographic follow-up of 229 
patients. 7 Am Coll Cardiol 1988; 12: 616-23. 

2 Serruys PW, Foley DP, Kirkeeide RL, King SB H. Restenosis 
revisited; insights provided by quantitative coronary 
angiography. Am Heart 7 1993; 126: 1243-67 (Editorial). 

3 Johnston KW, Rae M, Hogg-Johnston SA, Colapinto RF, 
Walker PM, Baird RJ etal. 5-year results of a prospective study 
of percutaneous transluminal angioplasty. Ann Surg 1987; 206: 
403-13. 

4 Johnston KW. Femoral and popliteal arteries: reanalysis of 

results of balloon angioplasty. Radiology 1992; 183: 767-71. 

Holmes DR Jr, Vliestra RE, Smith HC, Vetrovee GW, Kent 

KM, Cowley MJ etal. Restenosis after percutaneous 


Sat 


transluminal coronary angioplasty (PTCA): a report from the 
PTCA Registry of the National Heart, Lung, and Blood 
Institute. Am J Cardiol 1984; $3: 77-81. 

6 Beatt KJ, Serruys PW, Hugenholtz PG. Restenosis after 
coronary angioplasty: new standards for clinical studies. 7 la 
Coll Cardiol 1990; 15: 491-8. 

7 Schwartz RS, Murphy JG, Edwards WD, Camrud AR, Viiestra 
RE, Holmes DR. Restenosis after balloon angioplasty. A 
practical proliferative model in porcine coronary arteries. 
Circulation 1990; 82: 2190-200. 

8 Post MJ, Borst C; Kuptz RE. The relative importance of 
arterial remodelling còmpared with intimal hyperplasia in 
lumen renarrowing after balloon angioplasty. A study in the 
normal rabbit and:thg'hypercholesterolemic Yucatan minipig. 
Circulation 1994, 89 2816-21, 

9 Andersen HR; Maeng M, Thorwest M, Falk E. Remodeling 
rather than neointimal formation explains luminal narrowing 
after deep vessel wall injury. Insights from a porcine coronary 
(re)stenosis model. Circulation 1996; 93: 1716-24. 

10 Califf RM, Fortin DF, Frid DJ, Harlan WR HI, Ohman EM, 
Bengtson JR etal. Restenosis after coronary angioplasty: an 
overview. 7 Am Coll Cardiol 1991, 17(6 Suppl B): 2-13B. 







British Journal of Surgery 1999, 86, 1255-1263 www. bjs.co.uk 


11 Waksman R, Robinson KA, Crocker IR, Wang C, Gravanis 
MB, Cipolla GD etal. Intracoronary low-dose irradiation 
inhibits neointima formation after coronary artery balloon 
injury in the swine restenosis model. Circulation 1995, 92: 
3025-31. 

12 Teirstein PS, Massullo V, Jani S, Popma JJ, Mintz GS, Russo 
RJ etal. Catheter-based radiotherapy to inhibit restenosis after 
coronary stenting. N Engl J Med 1997; 336: 1697-703. 

13 Verin V, Urban P, Popowski Y, Schwager M, Nouet P, Dorsaz 
PA etal. Feasibility of intracoronary beta-irradiation to reduce 
restenosis after balloon angioplasty. A clinical pilot study. 
Circulation 1997; 98: 1138-44. 

14 Henderson BW, Dougherty TJ. How does photodynamic 
therapy work? Phorockem Photobiol 1992; $5: 145-57, 

15 Bown SG. Science, medicine and the future. New techniques in 

laser therapy. BM7 1998; 316: 754-7. 

Nyamekye I, Anglin $, McEwan J, MacRobert A, Bown $, 

Bishop C. Photodynamic therapy of normal and balloon- 

injured rat carotid arteries using 5-amino-levulinic acid. 

Circulation 1995; 91: 417-25, 

17 Jenkins MP, Buonaccorsi GA, MacRobert A, Bishop CCR, 
Bown SG, McEwan JR. Intra-arterial photodynamic therapy 


16 


w 


using 5-ALA in a swine model. Eur 7 Fase Endovasc Surg 1998; 
16: 284-91. 

18 Jenkins MP, McE-war JR, Buonaccorsi GA, Bown SG, Bishop 
CCR. Endovascular photodynamic therapy reduces the 
response to bailoon injury in a swine model. Br 7 Surg 1998; 85: 
1565 (Abstract). 

19 Jenkins MP, Buonaccorsi GA, Bishop CCR, Bown SG, 
McEwan JR. Intra-arterial coronary photodynamic therapy in 
an animal model of angioplasty restenosis. Photochem Photobiol 
1998: 67: 79S (Abstract). 

20 Matsi P}, Manninen HI, Vanninen RL, Suhonen MT, Oksala I, 
Laakso M etai. Femoropopliteal angioplasty in patients with 
claudication: primary and secondary patency in 140 limbs with 
|~3-year follow-up. Radiology 1994, 191: 727-33. 

21 Stanley B, Teague B, Raptis S, Taylor DJ, Berce M. Efficacy of 

balloon angioplasty of the superficial femoral artery and 

popliteal artery in the relief of leg ischemia. 7 Vase Surg 1996, 

23: 679-85. 

Gray BH, Sullivan TM, Childs MB, Young JR, Olin JW. High 


incidence of restenosis/reocclusion of stents in the 


bd 
ho 


percutaneous treatment of long-segment superficial femoral 
artery disease after suboptimal angioplasty. 7 Fase Surg 1997, 
25: 74-83. 

23 Jager K, Frauchiger B, Eichlisberger R. Vascular ultrasound. 
In: Tooke JE, Lowe GD, eds. A Textbook of Vascular Medicine. 
London: Arnold, 1996: 82—99, 

24 Farber NE, McNeely J, Rosner D. Skin burn associated with 

pulse oximetry during perioperative photodynamic therapy. 

Anaesthesiology 1996; 84: 983-5, 

Messmann H, Mikvy P, Buonaccorst G, Davies CL, 

MacRobert AJ, Bown SG. Enhancement of photodynamic 

therapy with 5-aminolaevulinic acid-induced porphyrin 

photosensitisation in normal rat colon by threshold and light 

fractionation studies. Br 7 Cancer 1995; 72: 589-94. 


MN 
cra 


& 1999 Blackwell Science Ltd 


M. P. Jenkins, G. A. Buonaccorsi, M. Raphael et al. 


26 Messmann H, Szeimies RM, Baumler W, Knuchel R, Zirngibl 
H, Scholmerich J etal. Enhanced effectiveness of 
photodynamic therapy with laser light fractionation in patients 
with esophageal cancer. Endoscopy 1997; 29: 275-80. 

27 Jenkins MP, Buonaccorsi G, MacRobert A, Bishop CCR, 
Bown SG, McEwan JR. Pharmacokinetics and efficacy of 5- 
aminolaevulinic acid for endovascular photodynamic therapy 
in a swine model. Proceedings of the International Society for 
Optical Engineering 1998; 3245: 20-7. 

28 Webber J, Kessel D, Fromm D. Side effects and 
photosensitization of human tissues after aminolevulinic acid. 7 
Surg Res 1997; 68: 31-7. 

29 Webber J, Kessel D, Fromm D. Plasma levels of 
protoporphyrin IX in humans after oral administration of 5- 
amunolevulinic acid. 7 Photochem Photobiol B 1997; 37: 151-3. 

30 Regula J, MacRobert AJ, Gorchein A, Buonaccorsi GA, 
Thorpe SM, Spencer GM etal. Photosensitisation and 
photodynamic therapy of oesophageal, duodenal, and 


©1999 Blackwell Science Lrd 


* Adjuvant photodynamic therapy after femoral angioplasty 1262 


colorectal tumours using 5 aminolaevulinic acid induced 
protoporphyrin IX ~a pilot study. Gut 1995; 36: 67-75 

31 Webber], Kessel D, Fromm D. On-line fluorescence of human 
tissues after oral administration of S-aminolevuiinic acid. 
J Photochem Photobiol B 1997, 38: 209-14. 

32 Vroegindeweij D, Tielbeek AV, Buth ], Vos LD, van den Bosch 

HCM. Patterns of recurrent disease after ne ec of 

femoropopliteal artery occlusions. Cardiovasc Intervent Radiei 

1997; 20: 257-62. 

Baumgartner I, Redha F, Baurngartner RW, Do DD, Mahler 

F. Ultrasonic—pathologic comparison of postangioplast 

myointimal hyperplasia and primary atherarna of the 

superficial femoral artery. Ultrasound Med Biol 1996. 22: 

815-21. 

34 Bresee SJ, Jacobs AK, Garber GR, Ruocco NA jr, Mills RM, 
Bergelson BA etal. Prior restenosis predicts restenosis after 
coronary angioplasty of a new significant narrowing. dv F 
Cardiol 1991; 68: 1158-62. 


Nba 
tad 








www.bjs.co.uk British Journal of Surgery 1999, 86, 1258-1153 


Comparison of the expression of fibrosis-associated genes in 
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Background: The main difference between cadaveric heart-beating donors and non-heart-beating 
donors (NHBDs) is the degree of warm ischaemia to which the kidney is subjected. This study was 
designed to see if this affected the expression of fibrosis-associated genes in the early period after 
transplantation. 

Methods: A series of 29 cadaveric and 19 NHBD renal transplants was studied. Patients underwent 
protocol needle-core renal transplant biopsies at 1 week, 3 months and 6 months after transplantation. 
At least two individual glomeruli were isolated from each biopsy. Messenger RNA was extracted and 
genes of interest were amplified by reverse transcriptase—-polymerase chain reaction, then quantified in 
an enzyme-linked immunosorbent assay system. 

Results: Delayed graft function was common in NHBD (17 of 19) compared with cadaveric transplants 
(six of 29) (P<0-0001). Acute rejection rates were similar. The level of tissue inhibitor of 
metalloproteinase 1, an inhibitor of extracellular matrix degradation, was higher in kidneys from 
NHBDs at 1 week (P=0-02). There were no other statistically significant differences in the expression 
of fibrosis-associated genes between the two groups. 

Conclusion: Although the increased ischaemic injury in kidneys retrieved from NHBDs leads to a 
higher rate of delayed graft function, this does not translate into increased expression of fibrosis- 


associated genes after the first week. 


Paper accepted 6 June 1999 


introduction 


There continues to be a critical shortage of kidneys for 
transplantation in the UK'. The use of non-heart-beating 
donor (NHBD) kidneys has been proposed as one method 
ofimproving the organ shortage problem. Many transplant 
surgeons are, however, reluctant to consider using NHBD 
kidneys on the grounds that they have been subjected to a 
significant amount of warm ischaemic damage. This has led 
to concerns that NHBD kidneys may be more susceptible to 
the development of chronic allograft nephropathy (CAN) 
and that this would be reflected in poorer long-term graft 





survival, The pathogenesis of CAN is complex and 
incompletely understood, but early endothelial ischaemic 
injury is thought to be an important factor leading to a 
cascade of cytokine and growth factor production that 
eventually causes graft fibrosis”. 
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The aim of this study was to compare the expression of 
various fibrosis-associated genes in renal transplants from 
conventional brainstem-dead heart-beating cadaveric do- 
nors and NHBDs. 


Patients and methods 
Patients 


A series of 48 patients undergoing renal transplantation 
between April 1996 and April 1998 was studied. 
Immunosuppressive regimens during this period were 
based on either Neoral (Novartis Pharmaceuticals, 
Camberley, UK) cyclosporin or tacrolimus (Prograf; 
Fujisawa, London, UK). For recipients of heart-beating 
donor kidneys the dosing protocol was as follows: either 
cyclosporin at 15 mg per kg per day reducing to 5 mg per kg 
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per day at 6 weeks or tacrolimus 0-2 mg per kg per day. In 
view of their higher rate of delayed graft function, NHBD 


kidney transplant recipients received lower doses of 


calcineurin inhibitors as follows: either cyclosporin 7 mg 
per kg per day reduced to 5 mg per kg per day at week 2 after 
transplantation or tacrolimus 0-1 mg per kg per day. All 
patients received prednisolone 20 mg/day for 3 months with 
a tapered reduction to 10 mg on alternate days by 6 months 
after transplantation. NHBD kidney transplant recipients 
also received azathioprine 1-2 mg per kg per day as part of 
their triple regimen. 


Biopsies 


Protocol day-case needle-core biopsies were performed at 
| week, 3 months and 6 months after transplantation. They 
were done under real-time ultrasonographic guidance using 
a 16-G Tru-Cut needle (Travenol Laboratories, Deerfield, 
Illinois, USA) mounted in a spring-loaded biopsy gun. All 
biopsies were examined under a stereoscopic microscope to 
check for the presence of renal cortex. Two individual 
glomeruli were plucked from the cortex using ultrafine 
forceps and immediately placed into lysis binding buffer to 
prevent messenger RNA (mRNA) breakdown. 


Molecular analysis 


This has been described in detail previously’*. In brief, 
mRNA was extracted from glomeruli using oligo-dT- 
linked Dynabeads (Dynal, Bromborough, UK). 
Competitive reverse transcriptase-polymerase chain reac- 
tion (RT-PCR) was then performed as already described". 
The genes chosen for study were the matrix proteins 
collagen HI, collagen TV a2 chain and tenascin, the enzyme 
matrix metalloproteinase (MMP) 2, tissue inhibitors of 
metalloproteinases (TIMPs) 1 and 2, and transforming 
growth factor (TGF) B. All primers and probes were 
designed on sequences obtained from the EMBL database 
using the program GCG prime (Genetics Computer 
Group, Madison, Wisconsin, USA) and synthesized by 
Life Technologies (Paisley, UK) or Genosys Biotech- 
nologies Europe (Pampisford, UK). Quantification of RT- 
PCR products was performed in an enzyme-linked im- 
munoassay system as described*. Competitive RT-PCR 
allowed correction for differences in efficiency between 
PCRs, and differences in the cellularity of glomeruli were 
controlled for by expressing values of complementary DNA 
product as a ratio to that of a constitutively expressed 
housekeeping gene, glyceraldehyde phosphate dehydro- 
genase. The expression of individual genes was calculated in 
arbitrary units derived from this ratio. 
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Statistical analysis 


i ge 


Gene expression was assessed in two glomeruli 
biopsy and the mean of these Ea d values was taken 
for comparative purposes. The Kruskal-Wallis rest wa: 
used to analyse differences in individual gene pee 
between biopsies from the two groups at the three rime 
points used, 


from each 





Results 


Clinical details 





In total 48 patients (29 cadaveric donor, 19 NH BD), 
biopsies from at least one of the time points under study and 
a total of 90 biopsies was analysed. T able ] shows the 
characteristics of these patients. Both i ent and denor 
ages were greater in the NHBD group aa h alse 


i a tee 
contained a significantly greater propertion of men. 


Table 1 Patient characteristics 





"Values are mean(s.d.). +First warm time applies only to pon-heart- 

beating donors and is the period of absolute circulatory standstill during 
which cardiopulmonary resuscitation is stopped and death o 
HLA, human leucocyte anti gen, 





$ Student's perest, § Fisher's exact test 


Table2 Early outcome 





“Values are median (interquartile range). Failure to become independen: 
of dialvsis; tneed for dialysis in the first week after 


COLTS GP PACHI, 


excluding correction of metabolic abnormalities; Sacute rejection episade 





by ó months confirmed histologically. @ Fisher's exact tess, °° 3 
Whitney U test 
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Fig. 1 Comparative messenger RNA (mRNA) expression between 
kidneys from cadaveric and non-heart-beating donors. Boxes 
represent interquartile ranges and horizontal lines within boxes 
show median values. Vertical lines extend to maximum and 
minimum observed values with 1-5 box lengths. NHBD, non- 
heart-beating donor; TGF, transforming growth factor, MMP, 
matrix metalloproteinase; TIMP, tissue inhibitor of MMP. 


*P=0-02 (Kruskal-Wallis test) 
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difference in warm ischaemic time between the two donor 
groups was recorded (mean warm time 0 versus 22 min); cold 
ischaemic times were similar. Both groups had a similar 
proportion of patients on cyclosporin or tacrolimus drug 
therapy. 

The early outcome of transplants from the two groups is 
compared in Table 2. There was no significant difference in 
the rates of primary non-function but delayed graft function 
was much commoner in the NHBD group, affecting 17 of 
19 patients compared with six of 29 who received kidneys 
from conventional cadaveric donors (P < 0-0001). The acute 
rejection rates in the two groups were comparable. After 
6 months, recipients of NHBD kidneys tended to have a 
higher mean serum creatinine level (P = 0-06). 


Intragraft gene expression 

Comparative levels of mRNA expression between the two 
donor types are shown in Fig. 1. There were no statistically 
significant differences in the levels of intragraft (glomerular) 
gene expression for TGF-B, collagen II, collagen IV «2, 
tenascin or MMP-2. In the series of 1-week post-transplant 
biopsies, the expression of TIMP-1 was significantly higher 
in kidney transplants from NHBDs compared with those 
from heart-beating donors (P = 0-02). The level of TIMP-2 
transcripts was also higher at 1 week in grafts from NHBDs 
although the difference did not reach statistical significance. 
The levels of TIMP-1 and -2 at later time points were 
similar in the two groups. 


Discussion 


Although CAN may take several years to become clinically 
evident, it is likely that the underlying molecular changes 
are initiated in the first few weeks and months after 
transplantation’. The present study has demonstrated that 
in this interval there are few differences in the expression of 
fibrosis-associated genes in glomeruli taken from kidney 
transplants derived from conventional brain-dead heart- 
beating cadaveric donors and NHBDs. TIMP-1 expression 
was significantly higher in kidneys from NHBDs at 1 week 
after transplantation, and the levels of TIMP-2 also tended 
to be greater. These enzyme inhibitors are important in 
extracellular matrix remodelling, acting by inhibiting the 
collagen-digesting enzymes such as MMP-2°. TIMP-1 has 
also been shown to act as a growth factor for fibroblasts®. 
The increased expression of TIMP-1 in kidneys from 
NHBDs at this early time point may reflect changes in 
matrix turnover in response to damage caused by warm 
ischaemia. ‘The raised levels did not persist and expression 
of both TIMPs and MMP-? was similar in the two groups at 
3 and 6 months. 
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TGF-f, a cytokine central to fibrosis in many diseases’, 
was expressed at similar levels in both groups. The 
persistent overexpression of TGF-$ ıs thought to occur in 
response to agents that cause graft damage and has been 
linked with CAN®. There was also no increased expression 
of the matrix proteins collagen IT, collagen IV «2 chain or 
tenascin in kidneys from NHBDs compared with those 
from cadaveric donors. Both tenascin and collagen II have 
been shown previously to be present at increased levels in 
dysfunctional renal transplants”'®, and increased deposi- 
tion of extracellular matrix in 6-month protocol renal 
transplant biopsies has previously been shown to correlate 
with long-term renal function"’. 

The essential difference between conventional heart- 
beating donors and NHBDs is the degree of warm 
ischaemic damage suffered before organ retrieval. 
Increased warm ischaemia in NHBDs is reflected in a 
poorer initial function, as seen by the increased rate of 
delayed graft function and the tendency to a raised serum 
creatinine level at 6 months after transplantation. Both of 
these factors are predictors of poorer long-term prognosis. 
The data presented here demonstrate that NHBD kidneys 
do not overexpress a number of fibrosis-related genes after 
transplantation and, although different immunosuppres- 
sion regimens in the two groups may have been a factor, this 
suggests that warm ischaemic injury does not predispose to 
CAN. The assumption has been made that the expression of 
fibrosis-associated genes is a surrogate marker of future 
CAN; confirmation will require continuation of this study 
to show that these effects are carried through to the protein 
level, and eventually to histological CAN and graft failure. 
Previous reports have shown that, despite poor early 
function, the medium- to long-term results of NHBD 
kidney transplants are similar to those from conventional 
heart-beating cadaveric donors !*, The findings in this 
paper may offer a molecular explanation for these graft 
survival data. 
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Oral nifedipine reduces resting anal pressure and heals 


chronic anal fissure 
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Background: Topical preparations have been used in the treatment of anal fissure. However, they are 
not universally successful and there is confusion over the site and dose of application. This study 
assessed the effectiveness of oral nifedipine in reducing resting anal pressure and on fissure healing. 
Methods: Anal manometry was performed on eight healthy volunteers and 15 patients with chronic anal 
fissure before and after oral administration of nifedipine 20mg. Nifedipine was taken twice daily. 
Fissure healing was assessed over an 8-week period and pain scores were monitored. 

Results: Oral nifedipine produced an initial reduction in maximum resting anal pressure (MRP) of 35 
per cent (P< 0-001) and of 28 per cent after 5 days (P< 0-001) in healthy volunteers. A reduction in MRP 
of 36 per cent (P< 0-001) was observed in patients with fissure. Pain scores were significantly reduced 
during the treatment period. Healing was complete in nine patients after 8 weeks and a further three 
were asymptomatic. Ten patients experience flushing and four had mild headaches. There were no 
episodes of postural hypotension or incontinence. 

Conclusion: Oral nifedipine reduces resting anal pressure. It is well tolerated and offers an alternative 


treatment for chronic anal fissure. 
Paper accepted 22 July 1999 British Journal of Surgery 1999, 86, 1269-1273 
Introduction channel in smooth muscle) antagonists such as nifedipine 


Anal fissures are associated with increased resting anal 
pressure due to internal anal sphincter (IAS) hypertonia. 
Surgery has been the traditional treatment but this results in 
irreparable damage to the IAS. There has been increasing 
concern over the long-term outcome of these procedures 
with up to one-third of patients experiencing some form of 
incontinence’. Recently, attention has therefore focused on 
finding a suitable alternative means of reducing sphincter 
pressure while leaving the sphincter intact. 

Glyceryl trinitrate (GTN; a nitric oxide donor) paste has 
been used successfully and results in fissure healing in 
around two-thirds of patients’. However, some patients 
experience tachyphylaxis, whereby increasing concentra- 
tions of paste are required to maintain an effect’, and there 
is a high incidence of side-effects, particularly headache, 
forcing some participants to stop using the medication’. 
Furthermore, there may be confusion as to whether paste 
should be applied around the anal margin or within the anal 
canal, and the volume of paste that should be applied may 
also be unclear. 

Calcium ions are important for smooth muscle contrac- 
tion and L-type calcium channel (the principal calcium 
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have been used with variable results in the management of 
achalasia™ć. Recent in vitro studies have shown that 
nifedipine produces an abolition of resting tone and 
attenuation of agonist-induced contractions in IAS smooth 
muscle’. 

An oral preparation could overcome some of the 
potential confusion with site of application and dose, and 
may also increase compliance. However, the use of oral 
nifedipine has been attempted in the management of 
detrusor instability with little effect and there is some 
suggestion in animal models that this may be due to 
downregulation of calcium channels, an effect that occurs 
within a few days of starting treatment®. The aim of this 
study initially, therefore, was to establish whether oral 
nifedipine has an effect on resting anal pressure over a 5-day 
period and subsequently to assess its effectiveness ın healing 
chronic anal fissure. 


Patients and methods 


Healthy volunteers and patients with chronic anal fissure 
were studied. Individuals with cardiovascular disease or 
those who were pregnant or breastfeeding were excluded. 
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Local ethics committee approval was obtained for the study, 
and all volunteers and patients gave informed consent. An 
initial investigation of healthy volunteers was used to 
establish whether oral nifedipine had an effect on resting 
anal pressure over a 5-day period. The second part of the 
study assessed the effectiveness of nifedipine in healing of 
chronic anal fissure. 


Manometry 


Anal manometry was performed in the left lateral position. 
A station pull-through technique was employed using a 
small air-filled microballoon. Pressures were measured 
before and 40 min after administration of nifedipine 20 mg 
(Adalat, Bayer Pharmaceuticals, Newbury, Uk). 
Participants were then given nifedipine retard (Adalat 
Retard; Bayer Pharmaceuticals) 20 mg twice daily. Doses 
were chosen after discussion with cardiologists and with the 
manufacturer. Nifedipine (a rapidly acting preparation) was 
given initially to permit repeated measurements in a short 
time period. Nifedipine retard was selected to give a 
smoother release of the drug with potentially fewer side- 
effects. Blood pressure was monitored. 


Healthy volunteers 


Volunteers were treated initially as described above. They 
were seen again on the fifth day and manometry was 
repeated 2-5 h after the final dose of nifedipine retard. 


Patients 


Patients with chronic anal fissure, defined as a fissure lasting 
for more than 2 months, with failure of simple analgesics 
and stool softeners, were recruited to the study. Manometry 
was performed at the first visit and pain was assessed using a 
linear analogue scale ranging from ‘no pain’ to ‘worst pain 
imaginable’. The patients were given nifedipine retard and 
were seen in the clinic every fortnight to monitor fissure 
healing. Blood pressure and pain scores were recorded 
(average pain over the preceding fortnight) at each visit. 
Patients in whom the fissure healed were discharged. If no 
healing was noted by 8 weeks, they were offered either a 
course of GTN paste or lateral sphincterotomy. Patients 
were followed for a minimum of 3 months. 


Statistical analysis 


Manometric data were expressed as mean(s.d.). 
Comparisons between the groups were made using an 
unpaired ¢ test and those between paired data using a paired t 
test with correction for multiple comparisons where 
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appropriate. Pain scores were expressed as median (range) 
and comparison between scores was made using a Wilcoxon 
test, with correction for multiple comparisons. 


Results 
Healthy volunteers 


Fight people (five women), of median age 31 (range 20-35) 
years, were recruited. Mean maximum resting anal pressure 
(MRP) fell significantly from 85(11) to 54(8)cmH,O 
(P<0-001) after the initial dose of nifedipine. After 5 days 
of treatment, there was a continued reduction with a mean 
resting anal pressure of 62(9)cemH),O (P<0-001) (Fig. 1). 
These falls represent reductions from pretreatment pres- 
sures of 35(5) and 28(6) per cent respectively. Pretreatment 
mean maximum squeeze pressure was 122(34)cmH),O; 
there was no significant difference after the initial dose of 
nifedipine (1214) cmH,O; P = 0-84) or following 5 days of 
treatment (128(38) cmH.O; P= 0-31). Mean diastolic blood 
pressure fell initially from 77(8) to 71(7) mmHg (P= 0-035) 
but was not significantly different from pretreatment levels 
after 5 days (76(9) mmHg; P= 0-61). 


Nifedipine was associated with flushing, principally of 
the lower limbs and face, in six people and mild headache in 
two. These side-effects were most pronounced after the 
initial dose of nifedipine and improved with time when 
taking nifedipine retard. Nobody complained of light- 
headedness or feeling faint and there were no episodes of 
incontinence. 


Patients 


Fifteen patients (eight women), of median age 43 (range 20— 
60) years, with chronic anal fissure were entered into the 
study. Median duration of symptoms was 15 (range 5- 
240) months. Fissures were situated posteriorly in 12 
patients, anteriorly in one, and two patients had both 
anterior and posterior lesions. Resting pressures were 
higher in patients than volunteers (102(21) versus 
85(11)emH.0; P=0-049). The initial dose of nifedipine 
caused a 36(11) per cent fall in mean MRP from 102(21) to 


Diastolic blood pressure fell after the first dose (82(8) to 
75(7)mmHg, P<0-001) and there was still a slight 
reduction compared with pretreatment levels after 2 weeks. 
However, by 4weeks diastolic blood pressure was not 
significantly different from pretreatment levels. Pain scores 
were significantly reduced after 2 weeks and continued to 
show a reduction throughout the treatment period (Table 1). 
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Maximum resting pressure (Cc mH.O) 
3 


Before Nifedipine 5 days 
treatment 20 mg 
Fig.1 Maximum resting anal pressures ın eight healthy 
volunteers before and after nifedipine 20 mg, and following 
5 days’ treatment with nifedipine retard 


One 60-year-old woman developed a prolonged head- 
ache after the initial dose of nifedipine and withdrew from 
the study within 24h of entering. On close questioning she 
admitted that the onset of the headache had preceded 
ingestion of the capsules and she also had a history of 
migraine attacks. Four other patients developed mild 
headaches that responded to simple analgesics. Ten patients 
noticed flushing and one had mild ankle oedema. All side- 
effects occurred in the first 4 weeks of the study. No patient 
developed postural hypotension and there were no episodes 
of incontinence. 

Three fissures were healed by 6 weeks and a total of nine 
after 8 weeks, including four that had failed to heal with 
GTN paste. A further three patients were asymptomatic 
and declined further treatment. One patient, whose 
treatment with nifedipine failed, healed with GTN paste 
and one underwent lateral sphincterotomy. There was one 
recurrence in the first month and this responded to topical 
treatment with GIN. 


This study has demonstrated that an oral preparation of 
nifedipine leads to a reduction in MRP and that this effect is 
maintained over a few days in healthy volunteers. This latter 
point is important because use of this agent to treat other 
pathologies has been difficult because of rapid development 
of tolerance to nifedipine®. However, the IAS has pharma- 
cological properties similar to those of vascular smooth 
muscle”!°, which clearly has a prolonged response to 
nifedipine, and it is therefore not surprising that a sustained 
response was observed in the IAS. Although the percentage 
reduction in MRP after 5 days was less than the initial 
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Before Nifedipine 
treatment 20 mg 
Fig.2 Maximum resting anal pressures in 15 patients with 
chronic anal fissure before and after nifedipine 20 mg 


response, data from the manufacturer reveal that peak 
plasma nifedipine concentrations are lower after nifedipine 
retard than following administration of nifedipine and this 
lower plasma level may explain the slightly reduced 
response. 

Although the MRP was higher in the patient group, the 
percentage reduction in MRP following the initial dose of 
nifedipine was similar between the volunteer and patient 
groups. Repeated manometry was avoided in patients with 
painful fissures and 5-day values were therefore not 
available for this group. However, it is not unreasonable 
to expect similar responses between the two groups to 
prolonged application. Patients previously treated with 
GTN had had no therapy for at least 1 month before taking 
nifedipine and it is therefore unlikely that nifedipine and 
GTN had an additive effect in this subgroup. Nifedipine has 
little effect on skeletal muscle and there was no difference in 
the squeeze pressures (a function of the external anal 
sphincter) before and after treatment. 

Similar reductions in MRP have been noted with GIN 
paste’. Oral indoramin (an a-adrenergic antagonist) also 
caused a reduction in MRP of 36 per cent'’. Jonard and 
Essamri’? showed that oral diltiazem caused a 20 per cent 
reduction in resting anal pressure. A more recent report 
demonstrated similar reductions in MRP with oral and 
topical diltiazem but found that the oral preparation was 
associated with postural hypotension’*. However, unlike 
diltiazem, nifedipine has little action on cardiac muscle and 
one might reasonably expect there to be fewer side-effects. 

A single dose of sublingual nifedipme has previously been 
shown to reduce MRP"* but the present study represents 
the first report ofan oral preparation being used successfully 
to treat chronic anal fissure. Healing was seen in nine of 15 
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Table1 Median pain scores over the 8-week treatment period 





Values are median (range). Pain score ranged from 0 (no pain) to 100 


(worst pain imaginable). *Fersxs pretreatment values (Wilcoxon test) 


patients and a further three were symptom free after the 
treatment period. There was a significant reduction in pain 
scores within the first 2 weeks of treatment which continued 
throughout the period of study. Nifedipine has previously 
been used to treat anal pain associated with hypertension to 
good effect, albeit in an isolated report'’. The continued 
reduction in pain over the treatment period and the 
alleviation of symptoms in three patients in whom the 
fissure failed to heal further supports a role for nifedipine in 
the treatment of anal fissure. 

A potential criticism of using an oral agent is that higher 
doses may be needed to evoke an effect on the IAS than 
might be needed if a topical agent was used and that this 
could result in more side-effects. Nifedipine was developed 
as an antihypertensive agent and indeed there was an initial 
fall in diastolic blood pressure in both groups. However, 
there were no side-effects associated with the initial slight 
reduction in diastolic pressure. Nifedipine is known to have 
a greater effect at higher blood pressures and this study 
excluded patients with a history of hypertension. Follow-up 
measurements of diastolic blood pressure were not sig- 
nificantly different from pretreatment levels. 

‘The principal side-effect associated with oral nifedipine 
was flushing of the face and limbs. However, this was usually 
short-lived, lasting less than an hour, and was more 
pronounced during the early stages of treatment. A smaller 
number developed mild headaches which responded to 
simple analgesics. Although one patient withdrew from the 
study because of a headache after the initial dose of 
nifedipine, close questioning revealed that this had pre- 
ceded ingestion of the tablet and that she was prone to 
migraine attacks. In future it may be better to avoid 
nifedipine in patients with a history of headaches. None of 
the other patients found that the side-effects interfered with 
their daily activities. 

Calcium channel antagonists offer an alternative means 
of reducing resting anal pressure to permit fissure healing. 
The main pharmacological agents used previously have 
been nitrates, which result in healing in two-thirds of 
patients”. Perianal injection of botulinum toxin to reduce 


MRP has also been used with a similar healing rate’®. 
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However, this requires injection of the toxin into the IAS 
and perianal thrombosis has been reported'’. Seven of the 
15 patients in this study had previously failed or been unable 
to tolerate treatment with GTN paste. Direct comparison 
of healing rates with other studies is therefore difficult as 
half of the present group had been shown to be resistant to 
one form of pharmacological treatment. However, the 
results are nevertheless encouraging with oral nifedipine 
healing fissures in nine patients, including four who had a 
history of failed treatment with GTN paste. Further studies 
are needed to determine whether the dosage used in this 
study is optimal for all patients. Oral nifedipine offers an 
alternative means of reducing resting anal pressure to allow 
healing of chronic anal fissure. There is no confusion over 
the site or dose of application, which represents a potential 
advantage over topical preparations. Further trials are now 
needed to compare oral nifedipine formally with other 
pharmacological preparations. 
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Introduction 

Intracystic papillary carcinoma (IPC) of the breast is a rare 
form of in situ cancer, reported to represent 0-5 per cent of 
breast cancers in women’ `. Ifcompletely excised, pure IPC 
is associated with an excellent prognosis’. Reports on the 
accuracy of preoperative assessment by conventional 
radiological and cytological techniques vary in specificity’ ; 
excision biopsy remains the main method of achieving a 
definitive diagnosis. There is no consensus in the manage- 
ment strategy of IPC. Mastectomy, axillary dissection and 
radiotherapy are performed in many pa tients’. 


Patients and methods 

This study was a retrospective analysis of all patients 
diagnosed with IPC of the breast at the Royal Marsden 
Hospital between 1979 and 1997. Pathology slides and 
hospital case notes were reviewed. 


Results 

A total of 23 patients with IPC presented over 18 years. Pure 
IPC was diagnosed in 14 patients, five had associated ductal 
carcinoma ¿»z situ, one lobular carcinoma in situ and three 
had associated invasive cancer. The mean tumour size was 
2.4 (range 1-7)cm. All patients were women with a mean 
age of 64 (median 65, range 38-88) years. The mean follow- 
up was 32-5 (median 42, range 4-158) months. 

Of the 14 patients with pure IPC, 11 presented with a 
painless lump, one with asymmetric nodularity, one with 
bloody nipple discharge and one asymptomatic woman was 
detected at screening. The results of triple assessment are 
summarized in Table 1. 

Treatment of the 14 patients with IPC alone varied 
significantly, indicating differing views on management and 
varying trends over the time of this study. Seven patients had 
local excision alone, of whom three received tamoxifen, one 
had radiotherapy with tamoxifen and three had no further 
treatment. Six patients had local excision and axillary 
dissection, two of whom received further tamoxifen and 
one had adjuvant radiotherapy. One patient underwent 
mastectomy and axillary dissection with no further treat- 
ment. None of the seven patients who had axillary dissection 
had lymph node involvement. 


1274 British Journal of Surgery 1999, 86, 1274 


Table1 Results of triple assessment in the detection of intra- 
cystic papillary carcinoma in 23 patients 









IPC and invas 
IPC, intracystic papillary carcinoma: DCIS, ductal carcinoma sr situ; 
LCIS, lobular carcinoma i situ 


Local recurrence developed in one patient, 16 months 
after local excision, and was managed with further excision 
and axillary dissection. There was no axillary node 
involvement and the recurrence was of IPC alone. This 
patient had no adjuvant treatment and remains disease-free 
at 12-year follow-up. There were no deaths from cancer. 


Discussion 

Previous reports have not established the outcome of IPC 
alone as this condition is commonly associated with other 
pathological findings such as ductal carcinoma im situ and 
invasive cancer’. 

In 1983, Carter et ai.’ recognized the excellent prognosis 
in seven patients with pure IPC, treated with local excision, 
none of whom developed recurrence after 7 vears’ follow-up. 
The current clinical management of these lesions remains 
variable with the potential for overtreatment. This study 
confirmed the excellent prognosis of pure IPC. The absence 
of axillary node metastases in this and other studies’, 
together with the low recurrence rate after adequate surgical 
excision, suggests that wide local excision without axillary 
dissection is the treatment of choice. IPC in isolation is a 
variant of i situ cancer of the breast and the place for 
adjuvant radiotherapy and tamoxifen is not defined. 
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Background: The role of fine-needle aspiration cytology (FNAC) in the diagnosis and management of 
discrete parotid swellings remains controversial. Controlled enucleation can be appropriate with 
accurate preoperative diagnosis. This study (1985-1995) reviewed the role of FNAC in the diagnosis 
and surgical management of adenolymphoma. 

Methods: Review of cytological smears by two observers concentrated on the features of infarction and 
squamoid metaplasia. Sensitivity, interobserver and intraobserver variation were evaluated statistically 
in a two-run ‘blinded’ analysis of 80 cytological slides from a variety of lesions. 

Results: Of 222 epithelial neoplasms of the parotid, 33 were adenolymphomas. FNAC was performed 
before operation in 32, producing 34 slides, and a correct cytological diagnosis was made in 21 patients. 
Retrospective review of the 34 slides, to examine specific features of squamoid metaplasia and 
infarction, improved diagnostic accuracy. The reliability and reproducibility of cytodiagnosis was 
confirmed by analysis of interobserver and intraobserver agreement. The sensitivity was high (0-76— 
0-88). Controlled enucleation was performed in 12 patients and superficial parotidectomy in 11. There 
were no tumour recurrences. 

Conclusion: Attention to the features of squamoid metaplasia and infarction improves cytological 


diagnosis and directs appropriate surgical management. 


Paper accepted 16 July 1999 


Introduction 


Salivary adenolymphoma continues to stimulate the inter- 
est of surgeons and pathologists’. It is generally regarded 
as a true neoplasm confined almost exclusively to the 
parotid gland. Early papers** did not deliver the impact of 
Warthin’s definitive description in 1929°, and his eponym 
remains popular in the USA®° and elsewhere”. Alternatively 
adenolymphoma is readily understood, descriptive and 
enjoys popular usage’. 

In a previous report® the aetiology, diagnosis and 
management of this uncommon neoplasm were described. 
The role of fine-needle aspiration cytology (FNAC) in the 
diagnosis of parotid swellings remains controversial” 
especially for adenolymphoma. A possible explanation is 
that infarction can engender difficulty in cytological 
diagnosis. Distinctive features were first documented in 
surgical and cytological literature in the 1970s'°"'*, but may 
be overlooked. 
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For some surgeons FNAC is a routine preoperative 
investigation. It allows informed patient counselling and 
enables the surgeon to consider management options. Other 
surgeons regard FNAC as an irrelevant and potent- 
ially hazardous manoeuvre which should notaltera standard 
surgical approach to all parotid lumps (i.e. superficial 
parotidectomy)”. 

This study was undertaken to reassess the reliability of 
FNAC ın the diagnosis and management of a specific 
parotid tumour (adenolymphoma), concentrating on in- 
farction and squamoid metaplasia. The performance and 
safety of controlled enucleation of adenolymphomas using a 
facial nerve stimulator as proposed previously? was re- 


evaluated. 
Patients and methods 
Records (1985-1995 inclusive) from the histopathology 


department were examined and details of all salivary gland 
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Table 1 Salivary gland lesions identified between 1985 and 1995 
in 536 patients 

















surgery collected (Table 1). Thirty-three patients with 
adenolymphoma were identified and cross-checked from 
operating theatre records. Case notes were reviewed. 
Elistopathological slides from all excised lesions were re- 
examined. Eighty relabelled cytological slides from FNAC 
of a wide variety of parotid lesions, including the 34 slides 
from adenolymphomas (Table 2), were reviewed by two 
observers experienced in cytodiagnosis (A.J.W. and 
MEL). Two ‘blind’ runs at an interval of 2 weeks were 
performed. Specimens were randomly renumbered be- 
tween viewing sessions. Clinical details were not provided at 
any stage of this review. The initial cytology reports issued 
by three consultant cytopathologists were checked. 

All smears were air dried and stained with May- 
Gruenwald Giemsa. One patient had additional wet-fixed 
modified Papanicolaou-stained smears. 

The results are presented in two parts: the original 
reports issued by the cytopathology department, which 
were incorporated prospectively into the surgical decision 
making, and the later retrospective review of the smears by 
the two observers (observer 1 (AJ.W.) and observer 2 
(M.F.L.)). Each of the above was compared with the original 
histopathology reports. 

The sensitivity of FNAC in the diagnosis of adenolym- 
phoma was calculated for the original cytopathology 
department reports and for both observers. The reliability 
of the retrospective review of the cytological material was 
assessed using the k measure of agreement for intraobserver 
and interobserver reliability. The « statistic is a superior 
measure of agreement, revealing the level of consensus over 
and above chance occurrence. A K value of 1 represents 
perfect agreement whereas a value of zero implies chance 
agreement. Absolute definitions of interpretation of the 
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Table2 Distribution of salivary pathology: blinded cytological 
slides 











_ Adenoid cystic ca 
Mucoepidermoid | 


>o Neurilemmom: 
_. Myoepithelial siaload 
Piao eS 


resulting K value are not possible but in this study values 
were interpreted as follows: 0-0, poor; less than 0-2, slight; 
0-2 to 0-4, fair, more than 0-4 to 0-6, moderate; more than 
0-6 to 0-8, substantial; more than 0-8 to 1-0, almost perfect. 

Discordance between the two observers at each run was 
investigated using the McNemar’s y” test for comparison of 
paired proportions. Statistical analysis was carried out using 
the Stata statistical computer package (Release 5.0; 
Statacorp, College Station, Texas, USA). 


Results 


During the study period, 551 excised salivary lesions (from 
536 patients) were submitted to the histopathology depart- 
ment. Of 222 epithelial neoplasms, there were 33 adeno- 
lymphomas in 32 patients (14-9 per cent of the total) and 138 
pleomorphic selivary adenomas. Table 1 shows the range of 
parotid pathology encountered. The mean annual referral 
incidence of adenolymphomas was three patients. 


Clinical features and preoperative diagnosis of 
adenolymphoma 


There were 21 men and 11 women of mean age 58 (range 
32-79) years. Eighteen tumours occurred on the left, 13 on 
the right and one patient had bilateral synchronous 
tumours. A painless facial swelling characterized 24 lesions 
and nine patients experienced some degree of intermittent 
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discomfort. The mean interval between onset of clinical 
features and presentation was 30 (range 3-480) months. A 
history of tobacco (mainly cigarette) smoking was obtained 
from 25 patients. 


Fine-needle aspiration cytology 


All but one tumour was assessed by FNAC. One patient 
yielded a smear replete with profuse normal parotid acini 
and ducts. FNAC missed a small (8 X 5mm) adenolym- 
phoma (a false-negative smear for adenolymphoma) but 
superficial parotidectomy was performed for a palpable 
mass. 

In the original reports issued by the cytopathology 
department, an opinion diagnostic of adenolymphoma was 
issued in 21 of 32 cases. Three of 34 smears were graded as 
suspicious of malignancy because of the presence of atypical 
cells. Two infarcted lesions were reported as possible 
metastatic disease from primary squamous carcinoma and 
the third as a metastasis from a thyroid follicular carcinoma. 
This latter lesion was stroma-poor and profusely oncocytic; 
all three were adenolymphomas histologically. Necrotic 
features were noted in 15 of 34 smears and squamoid cells 
were present in all. 

Observer | correctly diagnosed 28 of the 34 adenolym- 
phomas in the first run, and 30 of 34 in the second run, 
producing sensitivities of 0-82 and 0-88 respectively. 
Observer 2 correctly diagnosed 28 of 34 adenolymphomas 
in the first run and 26 of 34 in the second run, producing 
sensitivities of 0-82 and 0-76 respectively. None of the other 
46 salivary lesions was diagnosed as adenolymphoma 
(Table 2). 

Intraobserver agreement was substantial for observer 1 
(k=0-77) and moderate for observer 2 (k=0-46). Inter- 
observer variation, comparing the two observers’ diagnoses 
from the first and second runs, was substantial at the first run 
(K = 0-80) and moderate at the second run (K = 0-41). Neither 
observer was more likely than the other to diagnose the 
adenolymphoma incorrectly on either run (y7=0, 1 d.f., 
P=1-0 for the first run; x° =2-67, 1 d.f., P=0-103 for the 
second run). The difference in the proportions failing to 
identify adenolymphoma between observer 1 and observer 2 
was 0) (95 per cent confidence interval (c.i.) 11-1-11-1) per 
cent on the first run and 11-8 (95 per cent c.i. 28-3—4-7) per 
cent in favour of observer 1 on the second run. 

Neither observer (Table 2) confirmed the initial false 
suspicious readings from the cytopathology department. 
Two important aspects of cytodiagnosis (Figs 1 and 2) 
emerged. (1) Necrotic/infarcted material from adenolym- 
phoma is characteristic on Giemsa smears. It stains mauve 
and often shows epithelial ‘ghost cell’ outlines and 
degenerate lymphocytic nuclei’*. (2) Small cohesive sheets 
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Fig. 1 Fine-needle aspiration cytology smear from a 62-year-old 
male smoker. Adenolymphoma deep lobe parotid showing ‘light 
epithelial cells accompanied by lymphocytes and characteristic 

background debris. (Giemsa stain, original magnification x 400 





Fig. 2 Fine-needle aspiration cytology smear from a 


> 
2-year-old 


male smoker showing a large infarcted parotid adenolymphoma 
Recognizable degenerating nuclei are present together with 
many discrete ‘ghost cells’ (arrows), an appearance typical of 
infarcted adenolymphoma. (Giemsa stain, original magnificatio: 
x 400) 


of squamoid cells may be present, characterized by dens: 
ovoid nuclei and faintly staining light blue cytoplasm 
These are sheets of ‘dark’ cells from the epithelium? whic! 
resemble degenerate squamous malignancy. Modified 
Papanicolaou-stained smears revealed that the cytoplasn 
of these cells exhibits striking orange staining due 
prekeratin. 


Histopathology 


A detailed analysis of the histopathology from all 33 lesion 
confirmed a striking variability within adenolymphomas 
eight demonstrated infarction and seven showed gross 
squamoid metaplasia. 
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Table3 Surgical management 





*One lymph node biopsy and one parotid exploration. FNAC, fine-needle aspiration cytology; ENT, ear nose and throat 


Surgi cal treatment 


General surgeons treated 23 patients (24 lesions), otolar- 
yngological surgeons seven patients and oromaxillofacial 
surgeons two patients. Operations recorded were super- 
ficial parotidectomy (11), controlled enucleation (12), and 
ten other procedures variously described as local tumour 
excision (eight), parotid exploration (one) and lymph node 
biopsy (one). No patient with a pleomorphic or mono- 
morphic adenoma was treated by controlled enucleation 


(Table 3). 


Follow-up 


Follow-up by clinic attendance ranged from 6 to 84 months 
and there was no instance of recurrent neoplasm. One 
patient with bilateral adenolymphomas removed by con- 
trolled enucleation developed a new lesion distant from the 
previous site, proven by FNAC, 2 years later. This tumour 


discovery. Annual follow-up is planned. 


Complications 


Eleven complications were noted, including facial nerve 
weakness in three patients following superficial parotidect- 
omy; this resolved in two patients but in one partial 
weakness was permanent. Enucleation was not associated 
with any form of facial nerve weakness. Other events 
included Frey’s syndrome in two patients (after superficial 
parotidectomy), a haematoma requiring evacuation, a 
seroma treated by repeated aspiration and minor skin 
necrosis in two patients. 


Discussion 


Clinical features may help predict whether a salivary gland 
swelling is benign’? but clinical errors leading to inap- 
propriate surgery do occur!'*'!*. To distinguish adenolym- 
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phomas from other benign adenomas and some low-grade 
cancers is rarely possible®*, Although controversial, local 
excision for adenolymphoma has been advocated®®! ^1”, 
Controlled enucleation as previously defined” was per- 
formed for 12 of 33 tumours in the present study but only by 
general surgeons. This operation is attended by a minimal 
complication rate, especially for facial nerve function and in 
this series was never undertaken inappropriately. 
Superficial parotidectomy might be regarded as a logical 
procedure for adenolymphoma, because of potential multi- 
centricity’"'’, but in this series there were no recurrences 
and only one new tumour. FNAC can assist surgical 
planning for salivary disease in general and parotid lesions 
in particular’°*', but a significant problem has been 
difficulty in cytodiagnosis; the present authors have 
addressed this. 

Infected, otherwise necrotic or infarcted adenolympho- 
ma, was described in 1970!° and the cytological features 
reported in 1976''. Eveson and Cawson” reviewed 323 
adenolymphomas from the British Salivary Gland Tumour 
Panel and found 20 examples (6-2 per cent) of tumours 
which demonstrated gross infarction and fibrosis. In the 
present series, eight of 33 tumours revealed some degree of 
infarction. 

The diagnostic accuracy of FNAC from the initial 
cytopathology department reports had not changed since 
1986". There emerged, in effect, a false-positive rate of 
three of 32 as these smears were graded ‘suspicious of 
malignancy’. Because the FNAC result was prospective, 
surgery was influenced and superficial parotidectomy 
performed. Other reports of false-positive FNAC smears 
in Warthin’s tumour’? emphasize this pitfall. This study 
suggests that specific attention to the features of infarction 
and squamoid metaplasia should lead to a reduction in false- 
positive or suspicious gradings. If cytological uncertainty 
persists then superficial parotidectomy is obligatory. This 
was performed in four of the eight infarcted adenolympho- 
mas encountered. 
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The precision and clinical usefulness of FNAC has been 
seriously challenged”**”°. The present study endeavoured 
to address this issue objectively in the 80 ‘blinded’ slide 
examinations. This represented a wide range of salivary 
pathologies (Table 2). The cytological readings displayed a 
high sensitivity (0-76—0-82) and the calculated x values 
demonstrated moderate to substantial reliability for intra- 
observer and interobserver error. The conditions operating 
for this ‘test’ were far more stringent than those in working 
FNAC practice where full clinical details are available. This 
study indicates the objectivity and reproducibility of smear 
diagnosis for adenolymphoma. No lesion other than 
adenolymphoma was diagnosed as such. 

Important audit lessons also emerged from the blinded 
study. It confirmed recognized pitfalls in salivary cytology, 
for example, problems in recognizing low-grade cystic 
mucoepidermoid carcinoma and in distinguishing atypical 
pleomorphic adenoma from monomorphic adenoma and 
adenoid cystic carcinoma”. This slide set will be incorpo- 
rated into departmental teaching and quality control. 

Currently, cytologically proven adenolymphomas are 
treated by controlled enucleation with minimal morbidity. 
The recognition of cytological features indicating infarc- 
tion and squamoid metaplasia should improve diagnostic 
precision and reduce the number of tumours treated by 
some form of parotidectomy. 
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Background: The management of the impalpable undescended testis is controversial. The study 
examines emerging trends in the management of this problem. 

Methods: Two groups of boys were treated consecutively and recorded prospectively from 1974 to 
1984 and from 1990 to 1998 inclusive. A consistent policy of using the preperitoneal approach for 
impalpable testis was adopted during both time intervals but during the second study period 
examination under anaesthesia and diagnostic laparoscopy were introduced to ascertain testicular 
presence and location. 

Results: Some 919 boys were treated for cryptorchidism during the study period. Ninety boys in the 
first group (23 per cent) underwent preperitoneal explorations for impalpable testes. Anorchia was 
present in 18 and orchidectomy was performed in two boys. Thirty boys in the later group (5 per cent) 
were diagnosed as having impalpable testes. Fifteen boys underwent successful preperitoneal 
orchidopexy, anorchia was present in 11 and four underwent orchidectomy, carried out for high intra- 
abdominal testes. 

Conclusion: Examination under anaesthesia and subsequent laparoscopic assessment for all impalpable 
testes has reduced the need for preperitoneal exploration for the impalpable undescended testis. In this 
large series, division of the testicular vessels in order to secure scrotal placement of the testis was 


required in one instance only. 


Paper accepted 18 July 1999 


Introduction 


The incidence of cryptorchidism at 3 months of age is about 
1-5 per 100 male births’. In approximately one-fifth of these 
children, the testis is reported to be impalpable’ *. In this 
situation there remains much debate over the method of 
orchidopexy. The Fowler—Stephens procedure, in which 
the gonadal vessels are divided in one or two stages, is widely 
practised although the operation has uncertain effects on 
the viability of the testis, and an incidence of late atrophy of 
some 25 per cent’. Moreover, unproductive exploration of 
the intra-abdominal testis through a groin incision is still 
reported’. The alternative is to approach the vessels above 
an abdominal testis directly, and to divide under vision the 
fibrous bands that restrict their intrinsic elasticity. ‘This can 
be achieved either by an open abdominal preperitoneal 
approach®’ or by dissection through the laparoscope’. 
The defined area of the Grampian region of Scotland is 
served by a single children’s hospital, and over the past 
25 years two surgeons have given particular attention to the 
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management of impalpable testes. Over 900 boys have been 
studied prospectively. This paper records the evolving 
trends ın the diagnosis and treatment of impalpability. In 
the latter half of the period, the adoption of examination 
under anaesthesia (EUA) and laparoscopy has produced 
important improvements in diagnosis, while increasing 
experience has provided a balanced approach to treatment. 


Patients and methods 
Patients 


Over 900 boys who presented with undescended testes to 
the Royal Aberdeen Children’s Hospital were studied 
during a 25-year period. This centre provides for a 
population of approximately 100000 children. Data were 
collected prospectively by two surgeons working consecu- 
tively over the period 1974-1998. The patients treated by 
each surgeon are grouped separately: cohort 1 was treated 
between 1974 and 1984, and cohort 2 during 1990-1998. 
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Clinical methods 


The preperitoneal approach was adopted for regular use 
over the period 1974-1984 (cohort 1), and was used 
whenever bedside palpation suggested that difficulty was 
anticipated in treating emergent or impalpable testes 
through an inguinal canal approach. All readily palpable 
testes were treated by standard Bevan orchidopexy. Neither 
EUA nor laparoscopy was used during this period. The 
method and results of this technique have been reported 
previously’. 

Introduction of laparoscopic evaluation in 1990 
prompted an alternative management strategy. Hence, in 
the second group (cohort 2), if clinical examination revealed 
an impalpable testis, the child was first examined under 
anaesthesia, with the option of proceeding with a Bevan 
approach if a testis was palpated. If, however, the testis 
remained impalpable, laparoscopy was undertaken. 
Identification of an intra-abdominal testis prompted sub- 
sequent preperitoneal orchidopexy. The finding of a blind- 
ending vas deferens, or vas and vessels entering a closed 
internal ring, resulted in no further surgery, with testicular 
regression being the assumed clinical diagnosis’. The 
presence of vas and vessels entering an open internal ring 
prompted exploration through a groin approach. 

‘The age at presentation, incidence of impalpable testis, 
site or absence of the testis, and the results of surgery, as well 
as the differing approach to diagnosis and management, 
were recorded in both cohorts. 


Results 


The number of children presenting with an abdominal testis 
and the incidence of bilaterality and anorchia are shown in 


Table l. 


Cohort 1 


During 1974-1984, 398 operations (64 bilateral) were 
performed in 334 boys. Of 308 palpable testes, 235 were 
placed in the scrotum by the Bevan approach, and in 73 
emergent testes the preperitoneal approach was used. All 


308 testes were palpable in the scrotum | year larer. A 
90 impalpable testes, all were explored through a pre- 
peritoneal approach, 18 proved to be absent, two imira- 
abdominal testes were removed and 70 were 
scrotum (28 abdominal, 42 high canali 

66 of the 70 were in the scrotum and 56 
Of the 28 intra-abdominal testes, 25 were intrascrotal and of 


ed 


normal size’. 


y placed m the 

sow we f ” 3. % A 
cular). aoe year later, 
sO 


had ¢ grown iN size. 


Cohort 2 


During 1990-1998, 585 boys presented with eryptorchid- 
ism and 574 boys underwent 703 operations (129 bilateral). 
At EVA, in only 30 


impalpable. At laparoscopy anorchia was found in || boys. 


boys did the testis prove to be 


Fifteen boys underwent orchidopexy by the preperitonea! 
approach for intra-abdominal testis n compared with 90 in 
cohort 1 (P< 0-0001, Yates-corrected y” test). The proce- 
dure was successful in all but one boy, in whom a hi gh intra- 
abdominal testis was treated by the 


Fowler~Stephens 
procedure. This was carried out in preference to orchi 
dectomy since it was associated with testicular regression or 

the contralateral side. Four boys had orchidectormy 
performed for testes that would not reach the internal ring 
following complete mobilization. Six of the 555 boys who 

had initially undergone orchidopexy by the Bevan pan 
subsequently underwent revision orchidopexy because of 
dartos pouch failure. 


Age at presentation 


no time in the 
25-year period were more than 30 per cent of boys seen 


In spite of efforts to secure earlier referral. at 


before the age of 3 years. The proportion of boys ove: 
5 years of the age at first presentation did not fall below $0 
per cent at any time in the study. 

Discussion 

It is now 100 years since Bevan described the in minal 


~ , $ j : 
approach for orchidopexy'’, which remains uncontested as 


Table 1 Incidence of undescended and impalpable testis, abdominal testis and anorchia 





Values in parentheses are percentages 
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Fig. 1 Strategy for management of undescended testis 


the operative route of choice when dealing with the palpable 
undescended testis. However, this technique is inappropri- 
ate when the testis is impalpable and hence possibly intra- 
abdominal, since it results in restricted access, a fact 
recognized by Bevan in his seminal contributions to 
operative care'!. In the case of impalpable testes, one 
surgical option is the Fowler-Stephens procedure, which 
includes division of the testicular vessels, with testicular 
perfusion thereafter dependent upon the artery of the vas 
deferens'”. This method, recently converted to a staged 
laparoscopic technique, is widely used but does have 
uncertain effects on the viability of the testis”. 

The alternative option is a direct approach to the 
testicular vessels with division of the fibrous bands that 
restrict their elasticity’*. This can also be performed 
laparoscopically; however, it involves a long incision in 
the peritoneum, can be time consuming, and may present a 
late risk from adhesions”. 
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The childhood population of North-East Scotland is 
served by the Royal Aberdeen Children’s Hospital. The 
character of the population did not change appreciably over 
the 25 years of the study. Despite efforts to secure earlier 
referral, it is apparent that over the study period only minor 
changes have occurred to age at presentation. This remains 
a source of concern and, despite the presence of a screening 
programme in this region directed at early detection and 
referral, only 50 per cent boys of presented before reaching 
Syears of age. A similar pattern is reflected in other 
studies", 

The differences between the two study cohorts are of 
interest and significance. These are partly to be explained by 
the differences in management strategy, i.e. liberal use of 
the preperitoneal approach in cohort 1, and EUA and 
laparoscopy before orchidopexy in cohort 2 with selection 
of the preperitoneal route restricted to the intra-abdominal 
testes. 
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The incidence of impalpable testis in cohort 1 (23 per 
cent) is in line with that in other large series**. When 
cohort 2 was examined under anaesthesia, a testis could not 
be felt in 5 per cent of boys, an incidence similar to that 
found by others using this approach”. This is one of several 
emerging trends, which show that the following steps are 
important in the management of the clinically impalpable 
tests. 

1 Impalpability must be confirmed by EUA, since testes 
then found to be palpable do not require a laparoscopy, 
and can be mobilized through the inguinal canal. 

2 Laparoscopy is now established in the planning of 
treatment, when anorchia is confirmed, further explora- 
tion is avoided. 

3 A change in the operative approach to the impalpable 
testis can reveal unsuspected elasticity in the testicular 
vessels once they are fully mobilized. 

The value of this approach has been confirmed in other 
reports!” The data presented support a preferred 
approach to children presenting with an undescended testis 
(Fig. 1). The subjectivity of the outpatient clinic diagnosis of 
impalpable testis is acknowledged and the authors suggest 
that it is essential to identify children with a true intra- 
abdominal testis. EUA followed by laparoscopy achieves 
this and prevents the inappropriate use of the Bevan groin 
approach. Following identification of an intra-abdominal 
testis by laparoscopy, use of the preperitoneal approach, 
which gives the highest chance of successful placement in 
the scrotum whilst preserving the integrity of the vascular 
pedicle, is recommended. 
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Introduction 

The use of prosthetic material is now established in groin 
herniorrhaphy and the concept of ‘plugging’ the defect has 
evolved considerably since the work of Lichtenstein and 
Shore in 1974'. The mesh plug and patch hernioplasty, 
popularized by Robbins and Rutkow’, relies on simplicity as 
well as being tension-free. The present study was an 
assessment of this approach. 


Patients and methods 

Some 175 consecutive patients (168 men; mean age 
57 years) presenting to one general surgeon over 20 months 
with a symptomatic inguinal hernia who underwent elective 
surgery were included. All hernias were repaired with a Bard 
mesh PerFix plug (Davol, Cranston, Rhode Island, USA) 
(Fig. 1) using a standard operative technique with diathermy 
dissection’. An oblique 4+-6-cm incision from the pubic 
tubercle was used. Indirect sacs were separated from the 
cord and inverted into the internal ring and the plug 
inserted, tapered end first (Fig. 2). The size of the deep ring 
determined the size of the plug (four are available). One or 
two interrupted absorbable sutures were placed as required 
between the petals of the plug and the margins of the ring to 
prevent possible migration. For direct hernias, the fascia 
over the defect was circumscribed near its base, and the plug 
was positioned in the preperitoneal plane and sutured to the 
edge of the defect. In both types of hernia the accompanying 
preshaped onlay mesh patch was placed, but not sutured, 
over the posterior wall. 

Both general and epidural anaesthesia were employed. All 
patients received a single bolus of prophylactic antibiotic. 
Inpatients were older than those having day-case surgery 
(104 patients of mean age 63 years versus 71 of mean age 
49 years). At discharge, patients were advised to return to 
normal activities as soon as they felt they could and the first 
40 were asked to bring back a questionnaire about ‘return to 
pain-free activities’. The first 100 patients were followed up 
at 4—6 weeks. 


Results 
There were 182 hernias repaired during this interval (seven 
bilateral). There were 100 indirect hernias and 14 recurrent 


1284 British Journal of Surgery 1999, 86, 1284-1285 





Fig.1 The ‘plug and patch’ mesh 





Fig. 2 Intra-abdominal view (at laparotomy) of a plug previously 
used to repair a right indirect inguinoscrotal hernia. Note the 
plug sits comfortably in the preperitoneal plane astride the defect 


hernias. There was no case of postoperative urinary 
retention. At follow-up, one patient reported having seen 
his own doctor for a superficial wound infection. Three 
patients were seen with wound haematomas (one needed 
drainage) and one patient developed a small scrotal seroma. 
Median time to pain-free walking was 4 (range 1-21) days 
and that for driving a car was 11 (range 1-35) days. 


Discussion 
At present the most common open approach to inguinal 
hernia repair appears to be the Lichtenstein mesh hernio- 
plasty'’. The Nyhus approach” (posterior preperitoneal) 
seems unnecessary in the majority of primary hernias. 
Laparoscopic hernioplasty is expensive, technically de- 
manding and not universally applicable. 

There was some initial doubt that herniorrhaphy~ could 
be performed through +-6-cm incisions but in practice the 
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technique has a short learning curve. Patient acceptability is 
high, probably owing to the smaller incision and resultant 
diminished tissue trauma. This may also explain the low 
incidence of wound complications observed but, as not all of 
the patients were seen routinely after operation, further 
minor morbidity may have occurred. This technique was 
learned under epidural anaesthesia; repair has not been 
attempted under local anaesthesia as it would probably lead 
to intolerable discomfort from traction on the wound. 

Recurrence following herniorrhaphy is clearly an im- 
portant issue but cannot be commented on from this series. 
To date no recurrence has been observed. However, in one 
institution, of 3000 repairs there have been only 21 
documented recurrences at a median follow-up of 5 years 
(I. M. Rutkow, unpublished results). As the patients are 
offered complimentary surgery in the event of a recurrence, 
this should be an accurate audit. 
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In summary, the PerFix plug hernioplasty combines the 
advantages of an open anterior approach to the preperi- 
toneal space and a sound prosthetic repair. 
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Background: Analysis of survival of subjects with colorectal cancer diagnosed by different modalities 
can provide insight into the mechanism by which screening has an effect. It can also give an indication of 
the feasibility of using prognostic indicators as surrogate outcome measures to predict mortality in 
future studies. 

Methods: This paper examines the survival of individuals with colorectal cancer diagnosed in the 
Nottingham trial and explores the role of selected prognostic factors as possible surrogate outcome 
measures. 

Results: Survival was significantly better in subjects with screen-detected cancers than in controls, 
even after adjusting for tumour stage and accounting for lead-time bias. Survival was inversely related to 
stage of tumour, with patients with stage A tumours having the best survival. Subjects with well or 
moderately differentiated tumours had a significantly better survival than those with poorly 
differentiated tumours. 

Conclusion: Screening for colorectal cancer by means of faecal occult blood testing improved survival 
among subjects with screen-detected cancers. Differences in prognostic factors largely explain the 
differences in survival between both non-responders and subjects with interval cancers and those in the 
control group, but not the improved prognosis for patients with screen-detected cancers. The use of 


such factors as surrogate outcome measures may therefore be inappropriate. 
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introduction 


The Nottingham trial of faecal occult blood (FOB) screen- 
ing for colorectal cancer was a randomized controlled trial 
in which 152 850 people aged 45-74 years were randomly 
allocated to a screening or control group; those in the 
screening group were offered FOB testing every 2 years. 
After a median follow-up of 7-8 years, there was a 15 percent 
reduction in the mortality rate from colorectal cancer in the 
group offered screening’. 

Analysis of survival in screening studies is affected by a 
number of biases. Lead-time bias results from the fact that 
the date of diagnosis in screen-detected patients 1s 
advanced, thus increasing length of survival even if date of 
death is not affected. Length bias results from the fact that 
slower-growing tumours, which may be associated with 
improved prognosis, spend longer in the ‘screen-detectable 
phase’ and are therefore more likely to be detected by 
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screening. Selection bias, whereby those accepting screen- 
ing are at different underlying risk from non-acceptors, 
affects any comparisons between these two groups. The 
main measure of effectiveness in such studies is therefore 
disease-specific mortality (since any effect on all-cause 
mortality will be too small to observe). Nevertheless, 
analysis of survival of individuals with colorectal cancer 
diagnosed by different modalities, and the effect of stage of 
disease on this survival, can provide further insight into the 
mechanism by which screening has an effect. It can also 
indicate whether it may be feasible to use prognostic 
indicators to predict mortality with sufficient accuracy that 
future studies could use these as alternative or surrogate 
outcome measures, with the resulting advantages of earlier 
results and potentially smaller sample size’. 

The present paper examines the survival of subjects with 
colorectal cancer diagnosed in the Nottingham trial, 
according to the study group and method of detection. 
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Patients and methods 


Details of the study design have been reported elsewhere’ 
and are summarized here. Between February 1981 and 
January 1991, 152850 individuals aged 45-74 years who 
lived in the Nottingham area of the UK were recruited to 
the study. After exclusion of individuals who had a serious 
illness, could not be traced or had emigrated, individuals 
were randomly allocated (by household) to screening 
(75 466) or no screening (controls; 76 384). 

The date of entry to the study for all participants was set 
to be the date on which the first invitations for screening 
were sent to screening group participants in a particular 
general practice. Screening group participants were invited 
to take part in screening every 2 years. 

Almost 60 per cent of subjects in the screening group 
completed at least one screening test. Data on subjects 
diagnosed with colorectal cancer during the trial fieldwork, 
including date of diagnosis, tumour differentiation, tumour 
subsite and Dukes stage, were obtained from histopathol- 
ogy registers of local hospitals, the Trent Regional Cancer 
Registry and local doctors’ reports. 

The present analysis includes subjects with colorectal 
cancer diagnosed during the 10-year period of the fieldwork 
of the trial. All deaths up to 31 December 1996 were 
included and follow-up was censored at that date. The 
median follow-up from diagnosis (with 25 and 75 percen- 
tiles) using the reverse Kaplan-Meier method‘ was 4-2 (1-9- 
6-9) years. 

Colorectal cancers diagnosed in the study participants 
were classified as: control group (#= 1019) and screening 
group (7 = 1032). The screening group was further classified 
as: (1) screen-detected, if cancer was diagnosed following a 
positive FOB test result, divided into those detected at first 
screen (7 = 104) or a subsequent screen (n = 132); (2) interval 
cancers, if cancer was diagnosed following a negative FOB 
test result or after a positive result where further investiga- 
tion was negative or was refused (=320); (3) non- 
responders, where cancer was diagnosed in a subject not 
previously screened (n= 464); and (4) adenoma follow-up, 
where cancer was diagnosed during endoscopic follow-up 
subsequent to a diagnosis of adenoma (n = 12). 

Data were complete for each variable apart from 72 
subjects with missing values for Dukes stage, 383 with 
missing values for tumour differentiation and 42 with 
missing values for tumour subsite. 


Statistical analysis 


Survival analysis using Kaplan—Meier and Cox proportional 
hazards methods was carried out using the statistical 
package Stata (Stata Corporation, Texas, USA). The main 
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endpoint for analysis was death from verified colorectal 
cancer (903 events), which included deaths verified from 
patient records as definitely or probably due to colorectal 
cancer’. 

A suggested technique to apportion improved survival in 
subjects with screen-detected cancer into lead-time and true 
benefit is to look at survival using time since entry to the trial 
rather than time since diagnosis of colorectal cancer 
between the study and control groups’, with year of entry 
and age at entry replacing year of diagnosis and age at 
diagnosis, respectively, in the analysis. This has also been 
investigated here. 

Survival curves were compared assuming proportional 
hazards with either the log rank test, when examining binary 
or nominal variables, or the log rank test for trend, when 
examining ordinal variables. For the stepwise Cox regres- 
sion, variables were entered using a backward elimination 
procedure. After checking for normality, analysis of age at 
diagnosis and at trial entry was carried out using unpaired t 
tests and one-way analysis of variance with Bonferroni 
multiple comparisons. 


Results 


Table 1 shows the distribution of tumour characteristics in 
the two study arms of the trial and for cancers diagnosed by 
different methods in individuals allocated to screening. 

Colorectal cancers detected at first screen were found to 
have the highest percentage of stage A tumours and lowest 
percentage of stage ‘D’ tumours, with a relatively lower 
percentage of stage B tumours compared with all the other 
modes of detection. Cancers detected at later screens were 
also observed to have a high percentage of stage A tumours 
and low percentage of stage ‘D’ tumours. Interval cancers 
and non-responders had a stage distribution similar to that 
in the control group. 

The great majority of cancers were moderately differ- 
entiated, although screen-detected cancers had a higher 
percentage of well differentiated and a lower percentage of 
poorly differentiated tumours. There was also a notably 
high proportion of missing data for this variable (n =383; 
18-7 per cent). 

Among cancers detected at first screen, the highest 
percentage were in the sigmoid and descending colon; there 
appeared to be a similar distribution of tumour subsite 
amongst all other categories. 

Table 2 shows the mean age at diagnosis by study arm, 
method of cancer detection and sex of individuals. Although 
no significant difference in age was found between 
individuals with cancer in the screening arm versus controls, 
a significant difference was observed according to how the 
cancer was detected. Subyects with cancer detected at first 
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Table1 Distribution of tumour characteristics in the study 
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Tabie2 Mean age at diagnosis of colorectal cancer 
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screen were significantly younger than those in the control 
group (P= 0-002), whereas patients with cancer in the non- 
responder group were older than the controls (P= 0-04). 
Cancers in women were found to have been diagnosed at a 
significantly older age than cancers in men (P= 0-001). 
Table 3 shows the results of fitting a univariate survival 
analysis to each of the variables mentioned above, 
including subjects with unknown tumour characteristics. 
Patients with screen-detected cancers or adenoma follow- 
up had the best survival, although the latter group 
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comprised only 12 individuals. Subjects with interval 
cancers also appeared to have better survival than those in 
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Fig. 1 Survival of subjects following diagnosis of colorectal 
cancer according to method of detection 


the control group. The prognosis for non-responders was 
significantly worse than that for the control group. The 
survival curves, based on disease-specific mortality, are 
shown in Fig. 1. 

Hazard ratios increased with increasing age at diagnosis 
of cancer but were significant only in subjects aged 75 years 
or more compared with subjects aged 54 years or less. 
Tumour stage and differentiation had the expected effect on 
survival, whereas sex, tumour subsite and year of diagnosis 
appeared to have no effect. Overall, the hazard ratios 
remained almost unchanged when analysis was carried out 
after excluding cases with unknown tumour variables (data 
not shown). 

Table 4 shows the results of fitting a survival analysis 
using a multivariate backward procedure with a prob- 
ability of removal from the model of P=0-1 on the same 
variables, including individuals with unknown tumour 
characteristics. With stage and tumour differentiation 
included in the model, the hazard ratio in non-responders 
was no longer significantly different to that of the control 
group. Likewise, the hazard ratio in the interval cancer 
group was no longer significantly lower. The inclusion of 
stage and tumour differentiation increased the hazard 
ratio for cancers detected at first screen from 0-28 to 0-53 
(0-37 to 0-55 in those with known tumour characteristics 
only) and for cancers detected at a later screen from 0.34 
to 0.62; however, these were still significantly low 
compared to control group cancers. Exclusion of cases 
with unknown tumour characteristics did not change the 
hazard ratios to any significant extent. 

Age at diagnosis was found to have an effect on 
survival, with patients of older age having poorer survival. 
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However, when subjects with unknown tumour char- 
acteristics were removed from the analvsis. age at 
diagnosis no longer had a significant effect (data not 
shown). 


analysis. The adequacy of the final model and the 
assumption of proportional hazards were checked and 
accepted by analysing the martingale residuals , 

Using the endpoint of verified colorectal cancer death 
and other deaths certified as colorectal cancer in the analysis 
did not dramatically change the results described above, and 
no significant difference in all-cause mortality was found 
between the two arms of the study after excluding deaths 
from colorectal cancer. 

Analysing survival of patients with colorectal cancer 
using time since entry into the trial by study arm, the median 
follow-up from trial entry (with 25 and 75 percentiles} was 
10-1 (8-6-11-9) years. Subjects with colorectal cancer in the 
screening group had significantly better survival O° = 0.86, 
I d.f., P=0-002). Further work will use the survival in the 
two groups to estimate average lead time and benefit. 


Discussion 


Analysis of survival by method of detection provides further 


insight into the means by which the benefit of screening is 
produced. In addition, analysis by prognostic factors gives 
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an indication of the potential for use of these factors as 
surrogate outcome measures to predict mortality in future 
studies. The use of surrogate outcome measures has been 
proposed as a means of designing randomized controlled 
trials of screening that will provide results much earlier than 
trials dependent on mortality as an outcome. They may also 
require smaller numbers of subjects because of lower 
variation in the outcome measures. However, the accuracy 
of the mortality predictions has been questioned for a 
number of reasons’, and the validity of such a design needs 
to be demonstrated, ideally in a setting such as the present 
trial in which the two outcome measures can be compared. 

The results of this analysis suggest that, for colorectal 
cancer detected at first screen, about 35 per cent of the 
observed improvement in prognosis relative to that in 
cancers diagnosed in the control group is explained by 
differences in tumour stage and differentiation, the hazard 
ratio increasing from 0-28 to 0-53 with the inclusion of these 
factors. For cancers detected at later screens, about 40 per 
cent of the improvement is explained. The difference is 
likely to be due to length bias, with the first screen tending 
to detect a greater proportion of slow-growing tumours 
with better prognosis. Once these cancers have been 
removed, most of the improvement in prognosis in 
screen-detected cancers might be expected to be explained 
by the shift in stage and tumour differentiation. The fact 
that this does not occur may be due to shifts within 
individual categories that cannot be adjusted for, so that, for 
example, screen-detected stage A cancer may on average be 
diagnosed earlier than stage A control group cancers. This 
implies the need for caution in using prognostic factors to 
predict any future mortality reduction. 

The multivariate analysis also shows that both the poor 
prognosis in the non-responder category and the better 
prognosis in the interval cancer group can be explained 
largely by the differences ın stage at presentation, the non- 
responders tending to present at later stages and the interval 
cancers at an earlier stage relative to the control group. 

In the Minnesota trial of FOB screening, in which a 33 per 
cent reduction in the rate of death from colorectal cancer 
was observed in a group offered annual screening relative to 
the control group, cancers diagnosed in the study groups 
but not detected by screening (primarily interval cancers) 
appeared initially to be associated with a somewhat worse 
prognosis than those in control groups, but at 13 years there 
was no difference in survival rate”. However, survival in the 
control group in the present study appears to be lower than 
that in the Minnesota study; this may be due to the selection 
of a volunteer population for the Minnesota trial. 

In the Fiinen study’® the unadjusted survival rate varied 
by method of detection in a similar way to that in the present 


study. 
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This paper shows that subjects with screen-detected 
cancer have improved prognosis relative to those in the 
control group, even after adjustment for stage at 
diagnosis. Measuring survival from date of entry, which 
is unaffected by method of diagnosis, should remove any 
effect of lead time. The significantly better survival in the 
study group overall, as measured from date of entry, 
suggests that this benefit is not due simply to a lead-time 
effect. 

Screening by FOB testing will lead to removal of 
adenomas as well as earlier diagnosis of cancers. It is 
possible that, in the future, a comparison of colorectal 
cancer incidence and mortality, and longer-term mortality 
reduction with survival of subjects with colorectal cancer, 
may provide some insight into the separate effect of these 
two components. 
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Randomized controlled trial to examine the influence of 
thoracic epidural analgesia on postoperative ileus after 


laparoscopic sigmoid resection 
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Background: The aim of the study was to evaluate whether perioperative epidural analgesia had any 
effect on the duration of postoperative ileus after laparoscopic sigmoid resection. 

Methods: Twenty patients were randomized to surgery either with (group 1; n = 10) or without (group 
2; #=10) thoracic epidural analgesia. The major endpoint of the study was the time to the first 
postoperative bowel movement. Secondary endpoints were the interval until oral feeding was tolerated, 
incidence of postoperative vomiting, postoperative analgesic consumption use of patient-controlled 
analgesia (PCA) until the fourth day after operation, subjective pain perception and the incidence of 
epidural-related side-effects. 

Results: Age, sex and American Society of Anesthesiologists classification were similar in the two 
groups. The first bowel movement was documented after a median of 54 (95 per cent confidence 
interval 32-127)h in group 1 and 77 (31-99)h in group 2 (P=0-8). Oral feeding without additional 
parenteral therapy was tolerated after 48 (40-64) h in group 1 and after 56 (48-64) h in group 2 (P=0.6). 
Postoperative vomiting occurred in two patients from each group. During epidural therapy the use of 
PCA was lower in group 1 (0-30 (0-19-0-96) mg morphine per kg) than in group 2 (0-56 (0-37-0-80) mg/ 
kg) (P< 0-05). Postoperative pain perception during rest and while coughing was similar in both groups. 
Three patients experienced reversible side-effects of epidural therapy (motor deficit, two patients; 
bladder dysfunction, one). 

Conclusion: Perioperative thoracic epidural analgesia did not have a clinically relevant effect on the 


duration of postoperative ileus after laparoscopic sigmoid resection. 


Paper accepted 7 June 1999 


Introduction 


Postoperative ileus is a transient phenomenon occurring 
after abdominal surgery’”. It is characterized by disturbed 
bowel motility, loss of peristaltic bowel sounds and 
abdominal distension. The main reason for postoperative 
ileus is a sympathetic reflex caused by operative trauma to 
the peritoneal cavity. Extensive manipulation of the 
intestine and mesentery, as well as prolonged surgery, 
may enhance this sympathetic response and lengthen 
postoperative ileus’. 

Thoracic epidural analgesia is thought to inhibit both the 
afferent and efferent loops of the sympathetic reflex arc®®. 
Several randomized studies have shown that epidural 
analgesia shortens the duration of postoperative ileus after 


1292 British Journal of Surgery 1999, 86, 1292-1295 


British Journal of Surgery 1999, 86, 1292-1295 


conventional abdominal surgery®'’. In 1995, Bardram 
etal.’ suggested that a combination of thoracic epidural 
analgesia and early oral nutrition could reduce the duration 
of ileus after laparoscopic colonic resection to less than 48 h. 

This study was a prospective randomized trial to 
determine whether continuous perioperative thoracic 
epidural analgesia could reduce the duration of ileus after 


laparoscopic sigmoid resection. 


Patients and methods 


‘Twenty patients scheduled for elective laparoscopic resec- 
tion were included in the study. Exclusion criteria were: 
intestinal obstruction, intra-abdominal abscess or sepsis, 
infiltration of adjacent organs or a tumour diameter greater 
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than 8cm on computed tomography, severe obesity (body 
mass index above 32kg/m’), operative risk greater than 
American Society of Anesthesiologists class II and 
uncontrollable coagulopathy or thrombocytopenia. 
Patients with chronic analgesic, alcohol or drug abuse were 
also excluded from the study. 


Study design 


The study was approved by the local ethics committee. 
Informed consent was obtained from all patients. 
Mechanical bowel preparation and perioperative antibiotic 
administration were used similarly in both groups. On the 
day before surgery visual analogue scores for pain during 
rest and while coughing were assessed and the patient- 
controlled analgesia (PCA) device was explained to the 
patients. All patients were treated by the same anaesthetic 
team. In group 1, before induction of general anaesthesia, a 
thoracic epidural catheter (18-G; Portex, London, UK) was 
inserted between T9 and T12. The catheter was positioned 
using the ‘loss of resistance’ technique in the epidural space. 
An intrathecal position was excluded by a bolus injection of 
3ml bupivacaine 0-5 per cent (Carbostesin; Astra 
Chemicals, Wedel, Germany). Ropivacaine 0-2 per cent 
(Naropin; Astra Chemicals) was then administered con- 
tinuously at 6-12 ml/h during surgery. In both groups 
anaesthesia with endotracheal intubation was performed 
using a standard technique with fentanyl, isoflurane and 
cisatracurium. Intraoperative fentanyl requirements (in 
micrograms) were documented for both groups. 


Operative technique 


All procedures were performed by an experienced laparo- 
scopic team using a standard five-trocar technique. In 
sigmoid colectomy for cancer, high ligation of the inferior 
mesenteric artery was accomplished with a linear endo- 
scopic stapling device. After resection, the specimen was 
retrieved using an impermeable endoscopic bag through a 
minilaparotomy of approximately 3—4 cm in the left lower 
abdomen. The anvil of a circular stapling device was 
inserted into the descending colon extracorporeally. Then 
the minilaparotomy was closed, the pneumoperitoneum 
was re-established and colorectal anastomosis was com- 
pleted by the ‘double-stapling’ technique. 


Postoperative treatment 


In group 1, epidural analgesia was continued after operation 
with 6-12 ml/h ropivacaine 0-2 per cent until 14.00 hours on 
the second day after operation. The efficacy of thoracic 
epidural analgesia was checked every 8 h by an experienced 
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anaesthetist. All patients received supplemental PCA with 
morphine sulphate (MSI; Mundipharma, Limburg, 
Germany) until the morning of the fourth day. Thereafter 
oral tramadol (Tramal; Griinenthal, Stolberg, Germany) 
was given until discharge. Pain was assessed using a visual 
analogue scale at rest and while coughing. The PCA bolus 
was increased when the visual analogue score at rest was 
higher than 50. The nasogastric tube was removed at the 
end of the operation; intraperitoneal drains were removed 
on the first day after operation, at which time all patients 
were mobilized. 

All patients received hypocaloric intravenous nutrition 
on the day of operation. Oral feeding was commenced with 
liquids on the morning of the first day after operation, and 
was advanced to mashed food on the second day and to 
regular hospital diet on day 3. Intravenous fluids were 
administered after the second day only 1f nausea or vomiting 
occurred. In patients who reported hiccups, heartburn or 
abdominal fullness, oral feeding was returned to the stage 
that had been tolerated before. All patients received two 
daily oral doses of cisapride 20 mg and methimazole 500 mg 
three times a day from the morning of the day after 
operation. 

All patients were examined with respect to the mayor and 
minor study endpoints three times a day (06.00, 14.00 and 
22.00 hours) until the third day after operation, twice a day 
from day 4 to day 6 (08.00 and 20.00 hours) and once a day 
thereafter (08.00 hours). Patients were asked about nausea 
and vomiting, and the time intervals from operation to the 
first flatus and the first bowel movement were recorded. 


Statistical analysis 

All continuous data were recorded as median (95 per cent 
confidence interval) and were compared between groups 
using the Mann-Whitney U test. Categorical data were 
compared using Fisher’s exact test. P< 0-05 was considered 
significant. Statistical analysis of all data was performed 
using SAS for Windows 6.10 (SAS Instutute, Cary, North 
Carolina, USA). 


Results 


From 1 December 1996 to 11 November 1997, 20 patients 
were included in the study and randomized to laparoscopic 
sigmoid resection with (group 1; 7 = 10) or without (group 2; 
n= 10) perioperative thoracic epidural analgesia. Age, sex, 
body mass index, operative tıme and indication for resection 
were comparable in the two groups (Table 1). The require- 
ment for intraoperative fentanyl was significantly lower in 
group 1 (225 (130~230)ug) than in group 2 (575 (350- 
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650) ug) (P<0-01). There were no intraoperative or post- 
operative complications. 

Patients in group | required significantly less morphine 
than patients in group 2 while the thoracic epidural 
analgesia was continued, but the total postoperative 
analgesic requirements were comparable in both groups 
up to the fourth day after operation (Table 2). Visual 
analogue scores for pain at rest or while coughing were 
similar in the two groups during the first week (Table 2). 

There was no clinically relevant difference in the interval 
from surgery to the first bowel movement between the two 
groups (group 1, 54 (32-127)h; group 2, 77 (31-99)h, 
P=0-8). Vomiting occurred in two patients in each group on 
the first day after operation but reinsertion of a nasogastric 
tube was not required and oral feeding with mashed food 
was achieved within 3 days in all patients (group 1, 48 (40- 


Table 1 Clinical details in patients undergoing laparoscopic 


sigmoid resection with or without epidural therapy 












Values are median (95 per cent confidence interval). *Mann-Whitney 


U test; *Fisher’s exact test 
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64)h; group 2, 56 (48-64) h; P =0-6). A motor block of the 
legs was observed in two patients and urinary retention 
occurred in one patient from group 1. The side-effects of 
thoracic epidural analgesia disappeared after the ropiva- 
caine dose was reduced but mobilization of the two patients 
was delayed by the motor block and a transurethral catheter 
had to be reintroduced in the third patient. There were no 
neurological symptoms in group 2. Patients with epidural 
therapy were discharged after 10 (8-11) days and patients 
without thoracic epidural analgesia 8 (8-9) days after 
operation (P= 0-3). 


Discussion 


The positive effect of perioperative epidural analgesia on 
the duration of postoperative ileus after conventional 
abdominal surgery has been demonstrated in several 
prospective randomized investigations. Scheinin et al."” 
showed that the time interval from surgery to the first 
bowel movement was decreased by about 24h when 
continuous epidural bupivacaine infusion was given com- 
pared with intramuscular or epidural morphine. In other 
prospective randomized trials, epidural supivacaine de- 
creased the interval from elective convenuonal colorectal 
resection to the first bowel movement by 24-99 hh". 

The effect of the laparoscopic technique in reducing the 
duration of postoperative ileus after colorectal resection has 
also been proven in two prospective randomized trials. Lacy 
etal.’ found a reduced time to first flatus (mean(s.d.) 
3§.5(15-7) h) and tolerance of oral fluids ($9-9(20-0) h) after 
laparoscopic compared with conventional! colorectal resec- 
tion (71-1(33-6) and 98-8(48.6)h respectively). In the 
authors’ institution the first bowel movement occurred 
70(32)h after laparoscopic and 91(22)h after conventional 


Table2 Postoperative analgesic consumption and visual analogue pain scores in patients undergoing laparoscopic sigmoid resection 


with or without epidural therapy 





Values are median (95 per cent confidence interval). “Mann-Whitney (U test 
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colorectal resection'®. Patients who had laparoscopic 


surgery tolerated oral feeding after a mean of 3-3(0-7) days 
as opposed to 5-0(1-5) days in the conventionally treated 
group. 

Bardram eta/.'* suggested that the combination of 
laparoscopic techniques, perioperative continuous thoracic 
epidural analgesia with bupivacaine and early oral feeding 
reduces the duration of postoperative ileus to less than 48 h. 
Six of their eight patients first passed faeces on day | after 
laparoscopic right colectomy and a further two patients on 
day 2. Stimulated by these excellent results, a controlled 
randomized trial was done to evaluate the influence of 
thoracic epidural analgesia on the duration of postoperative 
ileus after sigmoid resection. It was not possible to 
reproduce the findings of Bardram etal.'*. The post- 
operative interval to the first bowel movement was not 
influenced by thoracic epidural analgesia. Pain perception 
at rest and while coughing were comparable, and the 
incidence of vomiting and the interval until oral feeding 
were similar in both groups. The only advantage of 
continuous thoracic epidural analgesia after laparoscopic 
sigmoid resection was a lower postoperative morphine 
consumption. However, three of ten patients with thoracic 
epidural analgesia experienced side-effects of the epou 
blockade, an incidence also found in other studies'™"?. 

Although a minor effect of thoracic epidural e on 
the duration of postoperative ileus may not have been 
detected by this small trial, the size of potential benefit does 
not justify the efforts associated with thoracic epidural 
analgesia. 
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Background: Ascorbic acid (AA) is an important endogenous antioxidant in plasma and has been shown 
to be decreased at the time of hospital admission in patients with acute pancreatitis. The aim of this 
study was to determine whether plasma AA concentration continues to decrease after admission and 
whether the extent of decrease is related to the severity of pancreatitis. 

Methods: Consecutive patients with mild (n = 62) and severe (s = 23) acute pancreatitis had plasma AA 
concentration measured on the day of recruitment and on days 2 and 5 by high-performance liquid 
chromatography. 

Results: The plasma AA concentration in patients with acute pancreatitis was significantly less than 
that in normal volunteers on days 0, 2 and 5 (P<0-0001) and this was more marked in those with severe 
disease. ‘There was a decrease in plasma AA concentration from day 0 to day 2 in patients with mild 
(P<0-0001) and severe (P=0-0005) pancreatitis, and from day 2 to day 5 in patients with severe 
pancreatitis (P = 0-023). 

Conclusion: Endogenous plasma AA continues to decrease over the first 5days in hospital and the 
extent is related to the severity of acute pancreatitis. 


Presented to a meeting of the Australasian Surgical Research Society, Auckland, New Zealand, August 1995 and 


published ın abstract form as Aust NZF Surg 1996, 66: 243 
Paper accepted 31 March 1999 


Introduction 


The management of acute pancreatitis is difficult because 
the key steps in its pathogenesis are not well understood. 
Experimental! and clinical” studies have provided some 
support for the concept that oxidative stress is the common 
pathway for the initiation of acute pancreatitis. Oxidative 
stress occurs when there is an imbalance between pro- 
oxidant activity and endogenous antioxidant defences. The 
most abundant endogenous antioxidant in the aqueous 
phase is ascorbic acid (AA) which is the bioactive form of 
vitamin C. Two studies of acute pancreatitis demonstrated 
that plasma AA was significantly below normal by the time 
patients were admitted to hospital, and that this fall was 
greater in acute pancreatitis than in other causes of acute 
abdomen”’’. 

This study was undertaken to determine whether plasma 
AA concentration continues to decrease after admission and 
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whether the extent of decrease 1s related to the severity of 
pancreatitis. 


Patients and methods 


Consecutive patients admitted to Auckland Hospital with a 
diagnosis of acute pancreatitis were recruited over an 
18-month period. The diagnosis of acute pancreatitis was 
based on a serum amylase level greater than 1000 units/l 
(Phadebas; Pharmacia Diagnostics, Uppsala, Sweden; 
upper limit of normal 300 units/T) in association with typical 
abdominal pain. Written informed consent was obtained 
and the study was approved by the Northern Regional 
Health Authority Ethics Committee. Patients were ex- 
cluded from this analysis if the pancreatitis was associated 
with pancreatic cancer or other major intercurrent illness. 

The patients were divided into mild and severe pan- 
creatitis groups, based on their actual clinical outcome, as 
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Table1 Patient demographics, aetiology, duration of pain and severity at time of recruitment 





“Values are median (range). *Between onset of pain and recruitment; number of modified Glasgow criter ia’, ERCP, endoscop ye retrogradi 


cholangiopancreatography; APACHE, Acute Physiology And Chronic Health Evaluation; CRP, C-reactive protein. §Mann-Whitnev L 


exact test; “*Fisher’s exact test (gallstones versus all other causes) 


defined by the Atlanta classification”. The predicted 
severity of disease on admission was determined by the 
modified Glasgow criteria’, and the severity was monitored 
on a daily basis using the Acute Physiology And Chronic 
Health amon (APACHE) H score'® and the Organ 
Failure Score''. Computed tomography (CT) was per- 
formed as indicated clinically. All patients received 
intravenous fluids. One patient with mild pancreatitis and 
six with severe pancreatitis received intravenous nutrition, 
which contained 0-6 mmol (100 mg) parenteral vitamin C 
per day, during the 5-day study. No patient received enteral 
nutrition during the study. 

Peripheral blood samples were taken from the fasting 
patients on recruitment (day 0) and on the morning of days 2 
and 5. The blood was transported in heparinized tubes for 
immediate centrifugation and the plasma was stored at 
~ 80°C for subsequent analysis. AA was measured by high- 
pressure liquid chromatography (Walters 600E; Millipore, 
Medford, Massachusetts, USA) using a C18 reverse-phase 
column (octadecyl silane Sum, 220 X 46mm) with an 
electro-chemical detector (Phillips Pye Unicam PU4022; 
Unicam, Cambridge, UK)'*. This assay measures only 
reduced ascorbate. The smallest peaks measured were at 
least twice the average background fluctuation, and varied 
between 0-3 and 1-0 umol/I from day to day. Concentrations 
below 1 umol/] were classified as not detectable. Duplicates 
measured in the same run varied by 5 + 4 per cent (7 = 14). 
The intra-assay coefficient of variation for a plasma sample 
containing 60 umol ascorbate was 3-9 per cent. The normal 
values for plasma AA were determined from 25 healthy 
volunteers (16 men, nine women; median age 32 (range 21- 


© 1999 Blackwell Science Ltd 


eat: qr isher’s 


52)years) following an overnight fast. These volunteers 
were younger than the patients, but there is no evidence that 
plasma AA concentration varies significantly with age. 

Random urine samples were collected at the same time as 
the blood samples from 15 of the healthy volunteers and 17 
of the patients to determine urinary AA loss. Serum and 
urine creatinine were measured to correct for dilution. The 
ratio of serum to urinary concentration was used as the 
dilution fraction. 

C-reactive protein (CRP) was measured by the hospital 
laboratory using a latex agglutination nephelometry 
method (Behring Diagnostics, Frankfurt, Germany). 

Statistical analysis was performed using Fisher's exact rest 
for categorical data and the Mann-Whitney U test for 
continuous and ordinal data. The Ma ann- Whitney L test 


groups, and ei non-parametric Ww o oxon mate ee -pairs 
signed rank test was used to compare different time points 
within the same group. P< 0-05 was accepted as significant. 


Results 


There were 85 patients (44 men, 41 women; median age 56 
range (16-96) years) recruited for this study, of wh 
had mild and 23 severe pancreatitis. 

Six additional patients were excluded from 
because of pancreatic cancer (# = 4), biliary peritonitis 7 = 1) 
and renal transplant rejection (7 = 1). Twelve patients with 
mild acute pancreatitis were discharged and three with 
severe acute pancreatitis died within the 5-day study period. 
These patients did not have measurements on day 5. 
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Table 2 Clinical outcome of patients with acute pancreatitis 





* Values are median (range). tIn the ten patients admitted to the intensive care unit ICU). O 


-gan dysfunction was assessed as defined in the Organ Failure 


Score!!: jaundice, bilirubin > 32 mol/l; renal, creatinine > 0-17 mmol/l; respiratory, arterial partial pressure of oxygen/fraction inspired oxygen < 300 
(equivalent to partial pressure of oxygen of <63 mmHg breathing air); shock, inotrope infusion required or systemic blood pressure <90 mmHg and heart 


rate > 100 beats/min after 2 litres of intravenous fluids; coagulation, platelet count < 80 x 10” per litre; central nervous system, Glasgow Coma Score < 13; 


+ Fisher’s exact test; § Mann-Whitney U test 


Patients were recruited a median of 7 (range — 4 to 30) h after 
formal admission to hospital, excluding the five who were 
already inpatients. 

There were no significant differences between these 


patient groups for age, sex distribution or aetiology of 


pancreatitis (Table 1). Nine of the 23 patients with severe 
pancreatitis and one with mild disease were referred from 
another hospital, which accounts for the significantly 
longer duration of pain before admission in the severe 
group. When these patients were excluded there was no 
longer a significant difference (P=0-77) in the interval 
from the initial onset of symptoms to recruitment into 
the study between mild and severe groups. The two 
patient groups were significantly different in terms of the 
predicted severity (as defined by the number of positive 
criteria from the modified Glasgow score), the actual 
severity of pancreatitis (APACHE II and Organ Failure 
Score) and plasma CRP level (Table 1). 

Nineteen patients with severe pancreatitis and 17 with 
mild pancreatitis had CT. Patients with mild pancreatitis 
received intravenous fluids for a median of 3 (range I- 
13) days compared with 21 (range 2-106) days for patients 
with severe pancreatitis. Patients with mild pancreatitis 
resumed eating at a median of 4 (range 1-8)days 
compared with 37 (range 3-103) days for the 16 patients 
who survived the attack of severe pancreatitis. 

The clinical outcome of the patients is summarized in 
Table 2. Seven patients with severe pancreatitis died. Two of 
the ten patients admitted to the intensive care unit (ICU) 
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died, one after 38 days in the unit (following prolonged 
sepsis of multiple organ failure) and one later on the ward 
from pneumonia after 85 days in hospital. Four additional 
patients were not expected to survive and declined 
admission to the ICU. Three of these patients died from 
respiratory failure (days 2, 3 and 8) and the fourth patient 
died from multiple organ failure on day 10. The remaining 
death occurred on the ward on day 3 from a myocardial 
infarction in a patient with pre-existing unstable angina. 
Patients with severe pancreatitis stayed in hospital sig- 
nificantly longer and developed significantly more organ 
dysfunction than those with mild disease (Zable 2). 

The median plasma AA concentration of z 23 a 
volunteers was 59 (range 27-120)umol/l (Fig. 1). 
comparison, the patients had persistently aid PE A 
lower plasma AA concentrations on days 0, 2 and 5 
(P<0-0001). On days 2 and 5 the patients with severe 
pancreatitis had significantly lower plasma AA concentra- 
tions than those with mild pancreatitis (P< 0-001). There 
was no significant overall difference between mild and 
severe pancreatitis on day 0. 

There was a significant decrease in plasma AA concen- 
tration from day 0 to day 2 in patients with mild (P < 0-0001) 
and severe (P=0-0005) pancreatitis. A further decrease 
occurred from day 2 to day 5 in patients with severe 
pancreatitis (P=0-023) but not for mild pancreatitis 
(P=0-85). These findings were not altered when eight 
patients with pancreatitis who were admitted from other 
institutions were excluded from the analysis. 
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Fig. 1 Plasma ascorbic acid concentration on days 0, 2 and 5 in patients with mild and severe acute pancreatitis, and in healthy 
volunteers. Results are expressed as a box plot showing median (horizontal line) and interquartile range (box). The whiskers extend to 
the highest and lowest values within one and a half times the interquartile range from the median. *P< 0-000}; P< 0-001 (anse 


Whitney U test) 


Table3 Urinary ascorbic acid concentration corrected by the 
ratio of urine to serum creatinine in healthy volunteers and 
patients with mild and severe pancreatitis 





Values are median (range). None of the four patient groups was 
significantly different from volunteers (Mann-Whitney U test with 
Bonferroni correction) 


The plasma AA concentration was negatively correlated 
with CRP on days 0, 2 and 5 (P=0-02, P=0-002 and 
P=0.-004 respectively, Spearman’s p). 

The above analyses were also performed after excluding 
the 14 patients (six mild and eight severe) who presented 
more than 48 h after the onset of abdominal pain. There was 
no longer a significant difference between patients with 
mild and severe pancreatitis on days 0 (P=0-9, Mann- 
Whitney U test) and 2 (P=0-07, Mann-Whitney U test), 
although it was significant on day 5 (P=0-008, Mann- 
Whitney U test). Analysis of the trends over the 5 days 
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revealed a significant decrease in plasma AA concentration 
from day 0 to 2 in patients with mild (P < 0-0001, Wilcoxon 
test) and severe (P< 0-005, Wilcoxon test) pancreatitis. A 
further significant decrease in plasma AA concentration 
occurred from day 2 to $ in patients with severe pancreatitis 
(P=0-017, Wilcoxon test) but not in mild pancreatitis 
(P=0-8, Wilcoxon test). 

Urinary AA concentration was measured on days 0 and $ 
in 17 patients (12 mild, five severe) and 15 healthy 
volunteers, and corrected for dilution by measurement of 
serum and urine creatinine (7Taé/e3). There was no 
significant difference between healthy volunteers and 
patients with mild or severe pancreatitis. The corrected 
urine AA concentration correlated with the plasma AA 
concentration (P< 0-001, Spearman’s p). 


Hew 


eet 


Discussion 


This study demonstrates that plasma AA concentration was 
significantly below rormal in patients with acute pancrea- 
titis at the time of admission to haspital, that these low levels 
continued to fall after admission and that the levels were 


lowest in patients with severe disease. After excluding 
patients with prolonged symptoms, the initial values were 


similar in mild and severe disease, although the decrease was 
greater by day 5 in patients with severe pancreatitis. 
The early events in the pathogenesis of acute pancreatitis 


are not well understood, but the uniformity of the 
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histopathological appearances in the face of different 
aetiologies suggests a common pathway. Oxidative stress 
has been proposed as this pathway’~>!’ and occurs when 
there is an increase in pro-oxidant activity in relation to 
endogenous antioxidant defences. AA is the bioactive form 
of vitamin C and a potent endogenous aqueous antioxidant 
which scavenges oxygen-derived free radicals produced by 
activated neutrophils and the hypoxanthine—xanthine oxi- 
dase system'*. The findings of this study support the 
proposal that significant oxidative stress occurs early in 
acute pancreatitis. Other evidence for early oxidative stress 
comes from the finding that manganese superoxide 
dismutase, a mitochondrial antioxidant enzyme and a 
marker of myocardial ischaemia-reperfusion injury'’, was 
significantly raised in serum of patients with severe acute 
pancreatitis'°. The pancreas is particularly prone to 
ischaemia!’ and it has been shown that patients with severe 
pancreatitis who had significant gastric intramucosal 
ischaemia, as measured by tonometry, were more likely to 
die’®. 

Scott et al.’ have reported low levels of plasma AA in 
patients with acute pancreatitis at the time of admission to 
hospital. They measured both plasma AA and total vitamin 
C and included a group of patients who were admitted with 
other causes of acute abdominal pain. The ratio of AA to 
vitamin C was strikingly different between normal subjects 
(80 per cent, 7 = 30), patients with acute abdominal pain (62 
per cent, 7 = 27) and those with acute pancreatitis (less than 
17 per cent, n = 29), This suggests that patients with acute 
pancreatitis are subject to greater oxidative stress. 

There are two other possible explanations for the 
depletion of plasma AA. Patients might have developed 
acute pancreatitis because of a pre-existing decreased 
concentration of plasma AA. There are no reasons to 
suspect this to be the case and the population study required 
to investigate this would be prohibitively large. Alterna- 
tively patients with acute pancreatitis might have increased 
urinary AA losses. Urinary vitamin C levels have been 
measured after surgery, but not following acute pancreati- 
tis. Crandon et al.” measured increased urinary vitamin C 
concentrations in nine patients after operation, but these 
patients had received intraoperative intravenous vitamin C. 
In contrast, Mason et a.’° found that 24-h urinary excretion 
of vitamin C was lowest on the first day after operation and 
that it returned to normal over 8 days. Vallance”! suggested 
that the mean 33 per cent fall in plasma total vitamin C levels 
measured on the first day after major surgery was due to 
increased urinary excretion. The data derived from the 
measurement of urinary AA concentration in patients with 
mild and severe pancreatitis in the present study (Table 3) 
suggest that the depletion of plasma AA cannot be explained 
by increased urinary losses. The significant correlation 
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indicates that those with higher serum levels tend to have 
higher urine levels. There is a wide range of urinary AA 
levels in patients and volunteers, which means that a type H 
error is possible with the small number of subjects. 

It is not possible to determine, from this or other studies, 
whether oxidative stress causes acute pancreatitis or 
whether it is an effect of it, predisposes to it or is Just an 
epiphenomenon. Regardless of this, the fact that the 
profound depletion of plasma AA persists for some days 
suggests that a clinical trial investigating the impact of 
treatment with AA on oxidative stress and clinical outcome 
is justified” 
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Background: Death from acute pancreatitis within the first week after admission is usually a 
consequence of multiple organ dysfunction. Reports from specialist centres suggest that, with 
improvements in resuscitation and supportive care, such deaths are becoming uncommon but it is unclear 
if this is reflected in a decrease in early mortality rate from acute pancreatitis in the general population. 
Methods: Data concerning patients discharged with a diagnosis of acute pancreatitis (International 
Classification of Disease-9 code 577-0) between 1984 and 1995 were obtained from the Information and 
Statistics Division, National Health Service in Scotland, and analysed on a computer database. 

Results: The incidence of acute pancreatitis in Scotland continues to increase in both sexes. The in- 
hospital mortality rate (death from all causes) was 7-5 per cent and showed a slight but significant 
downward trend over the period of study. Death within 7 days of hospital admission accounted for 53-7 
per cent of all deaths and the proportion of early deaths did not decline over the study mterval. 
Conclusion: These results suggest that scope remains for considerable improvement in the early 
management of acute pancreatitis. There is an urgent need to improve the early recognition of severe 
pancreatitis coupled to a willingness on behalf of clinicians to transfer these patients at an early stage to a 
centre with high-dependency and intensive care facilities supervised by a multidisciplinary team with 


expertise in the endoscopic, radiological and surgical management of these patients. 
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Introduction 


Patients with severe acute pancreatitis commonly develop 
systemic inflammatory response syndrome within the first 
days of admission to hospital, characterized by a combina- 
tion of pyrexia, tachycardia, tachypnoea and leucocytosis. 
Although resolution within 7 days is the normal outcome, a 
proportion of patients develop multuple organ dysfunction 
syndrome (MODS) in which normal homoeostatc me- 
chanisms break down and organ failure results. The most 
common manifestation of this is respiratory insufficiency 
which affects up to 45 per cent of patients’. Death within the 
first week of acute pancreatitis is usually a consequence of 
MODS; reports from the early 1980s suggested that this 
complication accounted for around 60 per cent of such 
deaths”. With improvements in supportive care and 
increased awareness of the need for high-volume fluid 
resuscitation, it has been suggested that early deaths from 
organ failure are becoming less common*”®. Recent 
prospective studies report 30-40 per cent of deaths 
occurring within the first week of illness*”® but, as there 
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are no comparative data, it has not been possible to assess 
the trend in early deaths over the past decade in a defined 
population. 

Deaths in the later stages of acute pancreatitis are also 
associated with MODS, but after the first week of illness this 
is usually a manifestation of infected pancreatic necrosis. It 
is this complication which now accounts for the majority of 
deaths in specialist centres” but it is possible that many 
patients die before transfer and that reports may under- 
estimate the number of patients dying from early organ 
failure. The aim of the present study was to assess the 
pattern of early deaths associated with acute pancreatttis in 
Scotland over a 12-year period from 1984 to 1995. 


Materials and methods 


Since 1961, National Health Service (NHS) hospitals in 
Scotland have been obliged to return a standard form (the 
Scottush Morbidity Record, SMR-1) for all patents, on 
which the discharge diagnosis is recorded in coded format. 
Data regarding admissions for all patients with a diagnosis 
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of acute pancreatitis (International Classification of 
Disease-9 code 577-0) for the tme period 1 January 1984 
to 31 December 1995 were obtained from the Information 
and Statistics Division, NHS in Scotland. 

In-hospital death was defined as death recorded on the 
date of hospital discharge. Early deaths were defined as 
those occurring up to 7 days after admission. Data for 
individual years were analysed by grouping together 
patients who were discharged between 1 January and 31 
December inclusive. 

The SMR-1 data do not refer to individual hospital 
admissions but are collected as ‘consultant events’ whereby 
a separate SMR-1 return ıs made if a patient is transferred 
between hospitals or even if transferred within a hospital, as 
would be the case with an admission to intensive care. For 
each episode of acute pancreatits, it was therefore possible 
for any one patient to have several records ın the raw data. 
Before analysis of mcidence and mortality rate, it was 
necessary to merge these data such that any one episode of 
acute pancreatitis was represented by a single admission 
record. Fortunately, the records relating to each individual 
hospital admission were identifiable by a code number 
which allowed the data pertaining to any single admission to 
be merged using a purpose written computer program. The 
final data containing one record for each admission with a 
diagnosis of acute pancreatitis were analysed using 
a computer database (Microsoft Access; Microsoft 
Corporation, Redmond, Washington, USA). 

For statistical analysis, linear trends were assessed by one- 
way analysis of variance. Proportional differences were 
compared using the %7 test. 


Results 


Over the past decade, the estimated population of Scotland 
has remained constant at approximately 5-14 million (data 
from Scottish Health Statistics 1985 and 1995). Between 
January 1984 and December 1995, there were 19633 
recorded discharges involving 13 727 patients from Scottish 
hospitals at which a diagnosis of acute pancreatitis was 
made. Acute pancreatitis presented in all age groups, the 
median age being 54 years. There were 10 898 admissions in 
7083 male patients with a median age of 49 years and 8735 
admissions in 6669 female patients with a median age of 
62 years. The annual incidence of acute pancreatitis during 
this period was 318 cases per million (365 cases per million 
for men, 275 cases per million for women). 


Patterns of incidence 


The incidence of acute pancreatitis rose from 258 cases per 
million in 1985 to 419 cases per million in 1995. This 
increase followed a linear trend in both sexes. In women 
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there was a rise from 563 to 1014 cases per year and in men 
from 792 to 1070 cases per year (men: F= 140-58, P< 0-001; 
women: f= 142-87, P< 0-001). When the incidence of acute 
pancreatitis in patients under the age of 40 years was 
compared with that in older patients, a significant increas- 
ing trend in annual incidence was observed in each group 
except for men under the age of 40 years (Fig. 1). 


Pattern of deaths 


The overall case mortality rate during the 12-year period 
was 7-5 per cent. This was higher in women (9-4 per cent) 
than in men (6-1 per cent) (P<0-001, x* test). The case 
mortality rate fell steadily during the period of study from 
9-1 per cent in 1984 to 6-6 per cent in 1994 despite an 
increase in the total number of deaths from acute 
pancreatitis from 120 in 1984 to 145 in 1995. 

Older patients were considerably more likely to die 
during an attack of acute pancreatitis (Table 1). The case 
mortality rate ranged from 1 to 2 per cent in those aged less 
than 40 years to more than 18 per cent in those over 70 years 
of age. It was of interest that 58-7 per cent of all deaths 
occurred in patients over 70 years of age. 

The proportion of in-hospital deaths occurring within 
the first week of admission was 53-7 per cent and ranged 
from as high as 61-7 per cent in 1986 toa low of 49-1 per cent 
in 1992. There was no evidence of an improving trend over 
the period of study (F= 1-59, P=0-236). The proportion of 
deaths occurring within 3 days of admission was 40-1 per 
cent. The majority (78-4 per cent) of early deaths occurred 
in patients over the age of 60 years but the proportion of 
early to late deaths was similar in all age groups (Fig 2). 
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Fig.1 Annual incidence of acute pancreattis by age and sex 
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Table1 Mortality rates from acute pancreatitis in different age 
groups 
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Fig.2 Proportion of early (within 7 days of admission) to late 
deaths in different age groups 


Discussion 


This study has demonstrated a rise in the incidence of acute 
pancreatitis in Scotland over the past 12 years which 
continues a trend previously reported for the years 1961- 
1985'°. The previous rise was attributed mainly to an 
increasing awareness of the disease as there was a dramatic 
fall in the case mortality rate, suggesting an increasing 
tendency to identify mild cases which may have previously 
been unrecognized. Previous studies'”'' spanned the 
period of introduction of routine testing for serum amylase 
in patients with abdominal pain and it is therefore more 
likely that the trend observed in the present study represents 
a true increase in the incidence of the disease. 

The increased incidence in young women, which was not 
observed in the corresponding age group in men, remains 
unexplained. In previous studies, the predominant cause of 
acute pancreatitis in this group of patients has been 
gallstones''~'*. In Scotland, morbidity due to alcohol abuse 
has been increasing to a similar extent in both sexes over the 
past decade?" and it is therefore possible that the increased 
incidence in young women may be a consequence of their 
increasing alcohol consumption. 
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The case mortality rate, which had fallen dramatically in 
the preceding decades'’, appears to have stabilized at 6-7 
per cent. This is similar to that reported by recent 
studiest”:!°'* but it is likely that further improvements in 
outcome are possible*. A slight reduction in case mortality 
rate was observed in the present study although the actual 
number of deaths each year continued to increase. It is 
therefore difficult to ascertain whether this trend can be 
attributed to improvements in patient care or to an 
increasing incidence of mild attacks. 

The association between increasing age and death from 
acute pancreatitis is well described ®t?! but the mortality 
rate of 18-8 per cent in patients over 70 years of age serves to 
reiterate the need for thorough supportive care in this group 
of patients, who often have significant co-morbidity. The 
association between co-morbidity and outcome in this 
group of patients was reported by Fan and colleagues’ ĉ; the 
mortality rate associated directly with acute pancreatitis in 
patients aged over 70 years was similar to that in younger 
patients although the total hospital mortality rate was much 
higher. Older patients may therefore have a fatal outcome 
from a relatively mild attack of acute pancreatitis. The 
relationship between age and mortality rate helps explain 
some of the reported accuracy of the Acute Physiology And 
Chronic Health Evaluation H score and other multiple 
factor scoring systems in predicting outcome from acute 
pancreatitis’ "'”. The effect of age on mortality rate from 
acute pancreatitis makes the evaluation of new treatments 
difficult as outcome obviously relates to the cardiorespira- 
tory reserve of patients in addition to the severity of the 
individual attack. 

Early deaths, which are commonly associated with 
MODS, accounted for 40-60 per cent of in-hospital deaths 
in all age groups and this proportion did not improve over 
the past decade. The finding that the proportion of deaths 
occurring within | week of admission was not influenced by 
age suggests that co-morbidity alone does not account for 
the high early mortality rate observed in this study. The 
high proportion of early deaths persists despite perceived 
improvements in supportive care and advances in under- 
standing of the pathophysiology of early organ failure in 
acute pancreatitis '”, 

The proportion of early deaths in the present study was 
higher than that reported in recent prospective studies, but 
these have either adopted stringent entry criteria’* or have 
been based around specialist centres’. Sick, elderly patients 
may be considered unsuitable for transfer to specialist units 
and patients with the most severe attacks may die before 
transfer can be arranged. Of particular relevance here is the 
finding that 40 per cent of all deaths occurred within 3 days 
of hospital admission. In the authors’ experience, few 
patients are transferred within this time. Itis therefore likely 
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that such reports underestimate the true number of early 
deaths from acute pancreatitis. 

The high early mortality rate in Scotland as a whole 
suggests that there is a need to improve the early recognition 
of severe pancreatitis to allow targeting of resources to these 
patients or their transfer to a centre with high-dependency 
and intensive care facilities, with a level of urgency similar to 
that currently employed in the management of patients with 
suspected myocardial infarction. Such centres require 
specialist imaging to be available (including endoscopic 
retrograde cholangiopancreatography, contrast-enhanced 
computed tomography and possibly magnetic resonance 
imaging) as well as a team with expertise in the surgical 
management of acute pancreatitis”!. 

The accuracy of Scottish Hospitals In-Patient Statistics 1s 
obviously determined by the quality of data recorded by 
medical and clerical staff, although regular audit of such 
data is undertaken. In a study from the Grampian region of 
Scotland”, it was estimated that almost half of all cases of 
acute pancreatitis were not recorded as such in the 
computer-linked diagnostic index. It is unlikely, however, 
that there have been significant changes in the accuracy of 
data recording over the past decade, an assumption which 
enables analysis of trends in incidence and outcome during 
this period. 

In conclusion, there has been a steady increase in the 
incidence of acute pancreatitis in both sexes in Scotland 
during the past decade, particularly in young and middle- 
aged women, and there has been an associated fall in the case 
mortality rate. The proportion of deaths occurring during 
the first week of admission was 40—60 per cent and has not 
declined despite perceived improvements in supportive 
care. The mortality rate in elderly patients remains 
alarmingly high but the ratio of early deaths to late deaths 
is similar in all age groups. There remains an urgent need to 
improve early recognition of severe pancreatitis coupled to 
a willingness on behalf of clinicians to transfer these patients 
at an early stage to a centre in which the facilities necessary 
for the management of these patients are available”?. 
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Background:Following pylorus-preserving pancreatoduodenectomy (PPPD), most surgeons use 
gastrointestinal reconstruction with an end-to-side duodenojejunostomy placed distally to the 
pancreatojejunostomy and choledochojejunostomy. In contrast, the authors have consistently used 
PPPD with the Imanaga reconstruction (PPPD-Imanaga) which consists of end-to-end duodeno- 
jejunostomy, end-to-side pancreatojejunostomy and choledochojejunostomy, performed in that order. 
In this study, the movement of bile and food after PPPD-Imanaga was evaluated to document the 
functional advantages of this method. 

Methods: Twenty-four patients who had undergone PPPD-Imanaga were subjected to hepatobiliary 
and gastrointestinal dual scintigraphy. The interval between operation and scintigraphy ranged from 
28 days to 67 months. Six of the 24 patients underwent repeated dual scintigraphy for the observation 
of temporal changes in gastrointestinal function. 

Results: The incidence of biliogastric reflux and bile stasis in the jejunal loop was markedly decreased 
at times later than 2 months after operation. Delay of gastric emptying and bile evacuation, sometimes 
accompanied by stasis in the jejunal loop, affected the mixing status of bile and food at 1h after the 
beginning of imaging. A majority of the patients, however, had a satisfactory mixing status at 2 h. 
Conclusion: The Imanaga reconstruction appears to be a recommendable procedure following PPPD, 


in light of the bile and food movement achieved in the gastrointestinal tract. 
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Introduction 


Pylorus-preserving pancreatoduodenectomy (PPPD) was 
first designed by Traverso and Longmire! to minimize 
complications related to gastric resection, such as early 
satiety, gastrojejunal ulceration and bile reflux gastritis, as 
well as diarrhoea and dumping. Various options exist for 
reconstructing the pancreatobiliary and digestive tracts 
following PPPD. Pancreatogastrostomy with an end-to- 
end duodenojejunostomy has recently been advocated as a 
complement to PPPD*”, but a majority of surgeons prefer a 
reconstructive technique which entails end-to-side duode- 
nojejunostomy placed distally to the pancreatojeyunostomy 
and choledochojejunostomy (PPPD with an end-to-side 
duodenojejunostomy is generically called PPPD-Traverso 
below). 

The authors first performed a PPPD with gastrointest- 
inal reconstruction which entails an end-to-end duodeno- 
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jejunostomy, end-to-side pancreatojejunostomy and chole- 
dochojejunostomy, performed in that order (Fig. 1), in 
1986. This procedure was named PPPD-Imanaga after Dr 
H. Imanaga, who designed a conventional pancreatoduo- 
denectomy with gastrointestinal continuity achieved by 
creating an end-to-end gastrojejunostomy, followed by an 
end-to-side pancreatojejunostomy and, finally, a choledo- 
chojejunostomy”. Since then, the authors have consistently 
used the PPPD-Imanaga in patients with malignant and 
benign disorders of the pancreatic head and periampullary 
region’. 

PPPD-Imanaga, which leaves no blind intestinal seg- 
ment, simulates the normal anatomical arrangement. 
PPPD-Imanaga therefore theoretically provides a physio- 
logical mixture of food and fresh bile in the jejunum, which 
is similar to that in normal subjects. However, this 
theoretical advantage of PPPD-Imanaga may also be 
affected by several other factors. To test gastrointestinal 
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Choledochojejunostomy 


P 





Duedeno- 
jējunostomy 


Fig.1 Pylorus-preserving pancreatoduodenectomy with 
gastrointestinal reconstruction by the Imanaga method. An end- 
to-end duodenojejunostomy, end-to-side p daa unGatomy 
and end-to-side choledochojejunostomy were 
sequentially 


> created 


function after PPPD-Imanaga, the movement of fresh bile 
and food after PPPD-Imanaga was evaluated using 
hepatobiliary and gastrointestinal dual scintigraphy. 


Patients and methods 


Between December 1986 and December 1998, 64 patients 
underwent a PPPD-Imanaga at the Tochigi Cancer Centre, 
24 of whom were the subjects of this study. The diagnosis 
was cancer of the pancreatic head in 12 patients, cancer of 
the periampullary region in 11 and arteriovenous mal- 
tormianon: of the paner eatic head in one. There were ten 

67) years. ” The 23 R with Cala oe one no 
evidence of cancer recurrence. The interval between oper- 
ation and scintigraphy varied from 28 days to 67 months 
(median 68 days). Six of the 24 patients underwent repeated 
scintigraphy for the observation of serial changes of gastro- 
intestinal function in relation to the time after operation. 
Two normal subjects were also enrolled in this study. 

After receiving a full explanation of the purpose and 
procedures of the study, the patients signed an informed 
consent statement. This study was approved by the ethics 
committee of the Tochigi Cancer Centre. 


Operative procedure 


As the first step in gastrointestinal reconstruction, the 
proximal jejunum was elevated through the transverse 
mesocolon. The distal end of the duodenum was first 
anastomosed end to end to the jejunum. Second, an end-to- 
side pancreatojeyunostomy with a mucosa-to-mucosa ana- 
stomosis was performed 2~3cm distal to the duodeno- 
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jeyunostomy. Third, an end-to-side choledochojepine- 
stomy was created. as shown in Fig. /. 


Hepatobiliary and gastrointestinal dual scintigraphy 


After fasting overnight, each patient was given a meal of rwo 
custard puddings hich contained 0.5 mCi "In-radio- 
labelled diethylenetriaminepenta-acetic acid = ()'°In- 
DTPA). The patent was then placed ap under a 
large-field-of-view digital y camera (Starcam 400 A/C 
GE Medical Systems, Milwaukee, Wisconsin, USA) firted 
with a low-energy collimator. A Behe intravenous injection 
of 5 mCi "'Te-radiolabelled N- pyridoxyl-5 -methyltryp- 
tophan (°"'Te-PMT) was given immediately after the 
patient finished consuming the meal. The start of imaging 
was taken as time zero, An anterior 60-s image was acquired 
ina 128 X 128 matrix using double phetopeaks with 20 and 
24S keV and 
140 keV respectively. Dynamic scintiphotos (frames taken 
at l-min intervals) of the abdomen were recorded on 
magnetic tape over a period of 64min. | 
beginning of imaging, the patient was re-placed supine, and 
an anterior 60-s image was taken. 

The 64 frames collected were then displaved in a cine 


10 per cent energy windows centred over 


mode that cyclically showed the serial images with a speed of 
four frames per s. By monitoring the movement of the 
3M DTPA and °°" Tc-PMT images, regions of interest 
(ROIs) were then drawn manually for the stomach, 
duodenojejunostoray, choledochojejunostomy and upper 
portion of the jejunum (Fig. 2). The time—setivins 
each ROI was also computed, as shown in Fig. 2, 
percentage ''’™In-DTPA activity retained in the ROT for 
the stomach (percentage gastric retention) at 1h was then 
calculated. The starting time of bile evacuation into the 
jejunal loop, subsequent bile stasis therein and biliogastric 
reflux were assessed by monitoring the cine mode images 
and time-activity curves of “""Tc-PMT scintigraphy. 
Next, the red-coloured ''?"In-DTPA ima ge 
coloured ®STe-PMT image were ap layed simulta- 
neously. The mixing of these two isotope 
yellow A image. By this technique, a starting ume 
and subsequent status of mixing of bile and food were 
evaluated. In each patient, the mixing status at | and 2 h after 
the beginning of imaging was classified visually into three 


curve for 
and the 


and green- 


s appeared as a 


grades (good, fair and poor) according to the extent of the 
yellow image (Fig. 3). 


Statistical analysis 


Results are express2d as mean(s.d.). Statistical analysis was 
performed with Fisher's exact test or M anne Whi 
test, with significarce defined as P < 0-05 


tney li 
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Biliary scintigraphy 





Gastrointestinal scintigraphy kete/sec 
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Fig.2 Regions of interest (ROIs) and time-activity curves of dual 
scintigraphy. ROIs were drawn for the stomach, duodeno- 
jejunostomy, choledochojejunostomy and upper portion of the 
jejunum. a Hepatobiliary and b gastrointestinal scintigraphy is 
shown. [he blue curved line in a cannot be identified visually 


because it 1S quite close to the baseline 


Fair mixing 


Normal subject Good mixing 


Ls 


Poor mixing 





Fig.3 Examples of poor, fair and good mixing of bile and food, 
classified by the extent of the yellow portion at 1 h after the 
beginning of imaging. Mixing status in a normal subject is also 


shown 
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Results 
Normal subjects 


The two normal subjects showed 43 and 66 per cent gastric 
retention at 1 h after the beginning of imaging. Neither bile 
stasis in the upper jejunum nor biliogastric reflux was 
observed in either subject. Bile evacuation into the 
duodenum started at 10 and 11 min, and mixing of bile 
and food started at 10 and 15 min respectively. The mixing 


status in one of the two normal subjects is shown in Fig. 3. 


Mixing status at 1h in patients (Table 1) 


Results of the initial study for the patients who underwent 
repeated scintigraphy were used to compile Table 1. The 
status of mixing of bile and food at 1 h was judged to be good 
in nine of the 24 patients, fair in ten and poor in five. Bile 
stasis in the jejunal loop was observed in all mixing groups 
but its incidence was highest in the poor mixing group. 
Comparison between the good and fair mixing groups 
showed no significant differences in percentage gastric 
retention and the starting time of mixing (P=0-05 and 
P=()-07 respectively), but the starting time of bile evacua- 
tion in the fair mixing group was significantly delayed 
(P=(0-03). Compared with the good mixing group, the poor 


mixing group showed significant differences in percentage 
gastric retention and the mixing starting time (P = 0-003 and 
P=()-009 respectively) as well as in the starting time of bile 


evacuation (P=0-01). 


Gastrointestinal function at different times after 
operation 


The 24 patients were divided into two groups according to 
the interval between operation and scintigraphy: in group | 
(7=11) scintigraphy was performed within 2 months of 
operation (median 41 (range 28-59)days); in group 2 
(7 = 13) scintigraphy was performed more than 2 months 
after operation (median 9months (range 68 days to 
67 months). Four patients in group 1 and two in group 2 
underwent repeated dual scintigraphy. In these six patients, 
the data from the initial scans were compared with those of 
the patients who underwent dual scintigraphy once only. 


Table 1 Characteristics of patient groups according to mixing status at 1h 


Mixing status No. of No. with Gastric retention Starting time of bile Starting time of 

at 1h patients bile stasis at 1h (%)" evacuation (min)" mixing (min)* 

Good 9 2 41-4(19-8) 13(6) 14(6) 

Fair 10 3 61-7(24-0) 22(10)} 21(8) 

Poor 5 3 83-6(10-4)+ 22(7)* 37(17)7 
*Values are mean(s.d.). +P <0-05 versus patients with good mixing (Mann-Whitney U test) 


British Journal of Surgery 1999, 86, 1306-1311 www.bjs.co.uk 


5 1999 Blackwell Science Ltd 


S. Hishinuma, Y. Ogata, J. Matsui and I. Ozawa © Pylorus-preserving pancreatoduodenectomy 1309 


Table2 Bile movement at different times after operation 





“Values are mean(s.d.). ¢Bile stasis in a jejunal loop 


Table3 Mixing of bile and food at different times after operation 





“Values are mean(s.d.) 


Bile movement (Table 2) 


There was no difference in the starting time of bile 
evacuation between groups | and 2 (P=0-32). Six of the 
|] patients in group | and two of 13 in group 2 had bile stasis 
in the jejunal loop (P= 0-08). Four of the 11 patients in 
group | but none in group 2 showed biliogastric reflux 
(P= 0-03). Three of the four patients with biliogastric reflux 
in group 1 also had bile stasis in the elevated jejunal loop. 


Mixing of bile and food (Table 3) 


The starting time of mixing was similar in the two groups 
(P> 0.99). The percentage gastric retention was also similar 
(P=0-68). A majority of the patients showed fair or good 
mixing in the jejunum, and the mixing status was found to be 
better at 2h than at 1h, especially in ponn . Two of 11 
patients in group | and two of 13 in group 2 showed poor 
mixing even at 2h. 


Temporal changes in gastrointestinal function in individual 
patients 


Three of the four patients in group | showed better results 
in the second study, which was performed more than 
2months after operation. Bile stasis in the jejunal loop, 
which the initial study had revealed in these three patients, 
had disappeared by the time of the second study. The high 
percentage gastric retention observed at the initial study was 
decreased in the second study, resulting in better mixing 
status. In the remaining patient, however, poor mixing at 
2months remained unchanged even at 13 months. One 
patient in group 2 showed similar results in the first and 
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second studies. In tae second patient in group 2 the mixing 








status at | h was improved in the later study. None of the six 
patients demonstrated biliogastric reflux at anv tme after 
operation. 


Discussion 


PPPD has been demonstrated to be associated with a 
normal gastrointestinal hormonal milieu and a better 
weight gain after Cpetason than conventional aban ~ 
duodenectomy*”''. and has become a 
for disorders of the pancreatic head and periam ie 
region. A majority of surgeons prefer PPPD-Traverso, but 
the authors have used PPPD-Imanaga, which restores rhe 
alimentary tract without a blind intestinal segment so that 
food, pancreatic juice and bile can mix physiologically in the 
upper portion of zhe jejunum. Furthermore, ir has been 
demonstrated previously that PPPD-Imanaga can be 
performed with acceptable morbidity and mortality rates 
The nutritional advantage of PPPD-Imanaga over PPPD- 
Traverso has been shown by Ogata eral”. They reported 
that patients who underwent PPPD-Imanaga or PPPD- 
Traverso regained a mean of 90 per cent of preoperative 
weight 6months after operation. but the weight gain 
18 months after PPPD-Imanaga was better than that after 
PPPD-Traverso. In the present study, the movement of bile 
and food in the gastrointestinal tract after PPPD-Imanaga 
was examined ir order to document the 
advantages of PPE D-Imanaga. 

Many investigators have reported that delay 
emptying in the early postoperative period is one of the 
leading causes of morbidity following PPPD. 
follow-up studies, however, 


common procedur 


eo 
ak t 


PupECEONG 
ec gastriy 


In long-term 


several investigators have 
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confirmed that a majority of patients regain normal gastric 
emptying after PPPD'”!*"!°. Braasch et a/.'° used isotopes 
to measure the gastric emptying of liquid and solid food, and 
found no significant differences between five control 
subjects and five patients who had undergone PPPD. 
Traverso and Longmire” reported that all eight patients 
studied 2-12 months after PPPD showed normal gastric 
emptying during a barium meal. Kobayashi etal.'’ sug- 
gested that liquid-phase gastric emptying recovers within 
2-5 weeks and solid-phase emptying recovers approxi- 
mately 3 months after PPPD. On the other hand, 
Williamson eta/.’® reported that isotopic test results of 
gastric emptying were frequently abnormal between 
2 months and 5 years after PPPD, but that symptoms were 
uncommon. The present study also showed that percentage 
gastric retention at 1h, which ıs an indicator of gastric 
emptying, was not significantly different within and later 
than 2 months after operation, and that certain patients still 
had high percentage gastric retention even after 2 months. 
Repeated scintigraphy in individual patients, however, 
showed that the high percentage gastric retention within 
2 months of operation decreased to a lower level at more 
than 2 months after the procedure, suggesting that gastric 
emptying improves along with the recovery of pyloric 
function with ume. 

The recovery of pyloric function after PPPD-Imanaga 
was also evidenced by the absence of biliogastric reflux in 
patients who were examined more than 2 months after 
operation. Several authors have documented biliogastric 
reflux in the late postoperative period after PPPD-Traverso 
or PPPD with Roux-en-Y reconstruction’®'*'®! Th these 
series, biliogastric reflux was observed in approximately half 
of the patients. It is noteworthy that none of the 13 patients 
who were examined more than 2 months after PPPD- 
Imanaga showed biliogastric reflux, although two had bile 
stasis in the jejunal loop. It is reasonable therefore to claim 
that PPPD-Imanaga will minimize the nsk of reflux bile 
gastritis at times later than 2 months after operation. 

Those investigators who emphasized good recovery of 
gastric emptying after PPPD-Traverso did not refer to the 
status of bile and food mixmng''*'®, In the present study, 
the patients with good mixing at 1 h showed patterns of bile 
and food movement very similar to those of normal subjects. 
Fewer than half of the 24 patients, however, showed good 
mixing at 1 h, which suggests that good mixing at 1 h cannot 
be achieved by the physiological arrangement of gastro- 
intestinal continuity alone. The authors estimate that one- 
third to one-half of the gastric contents should be emptied 
during the first hour in order to obtain good mixing of fresh 
bile and food at 1h. Good mixing at 1h also requires 
sufficient motility of the jejunal loop, which prevents stasis. 
Moreover, appropriate timing of bile evacuation into the 
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jejunal loop is required. Unless these requirements are 
fulfilled, it is difficult to obtain good mixing at 1h. The 
mixing status at 2 h, however, was found to be better than 
that at 1h, and two-thirds of the patients showed good 
mixing at 2 h. Poor mixing at 2 h was found in only four of 
the 24 patients. 

The magnitude of operation for pancreatic head and 
periampullary cancer has often caused poor postoperative 
nutritional status. To improve such poor nutritional status, 
reconstructive techniques must be devised for obtaining 
better gastrointestinal function. With few exceptions, 
gastrointestinal function after PPPD-Imanaga is well 
recovered at times later than 2 months after operation, 
and this reconstruction provides reasonably satisfactory 
mixing of fresh bile and food 1f there is no gastric retention. 
PPPD-Imanaga can therefore be recommended for patients 
with disorders of the pancreatic head and periampullary 
region. 
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Background: Recurrence rates associated with bilateral inguinal hernia repair with a giant prosthesis 
(Stoppa procedure) are low. Endoscopic totally extraperitoneal bilateral inguinal hernia repair with a 
giant prosthesis combines the low recurrence rate of the Stoppa repair and the advantages of minimally 
invasive surgery. The aim of this retrospective study was to investigate whether extraperitoneal bilateral 
inguinal hernia repair could be performed by the minimally invasive, totally extraperitoneal approach. 
Methods: From February 1993 to January 1998, 98 patients with bilateral inguinal hernias underwent 
surgery. A polypropylene 30 x 10 cm rectangular mesh or a 30 x 10/15 cm ‘slipmesh’ was used. Follow- 
up, including a physical examination, of 96 per cent of patients was performed. 

Results: Median operative time was 60min. Mostly minor intraoperative complications occurred. 
Conversion was required for two patients. Apart from one patient with a necrotic fasciitis who died from 
respiratory failure, only minor postoperative complications (10 per cent) occurred. Median hospital stay 
was 1 (range 1-21) days. Median recuperation time was 5 (range 1-22) days. Median follow-up (96 per 
cent) was 32 (range 7-57) months; there were six recurrences among 34 hernias in the group of 17 
patients treated with 10 x 30cm mesh and two (1 per cent) in the group that received 30 X 10/15 cm 
mesh (162 hernias in 81 patients). 

Conclusion: The endoscopic approach for the Stoppa procedure for bilateral inguinal hernia repair is a 
reliable method with minor complications. It ensures a short recuperation time and the recurrence rate 


is low owing to adequate overlap of the hernial defect when a ‘slipmesh’ is used. 


Paper accepted 26 May 1999 


Introduction 


Some studies have reported an increased morbidity rate 
following bilateral inguinal hernia repair compared with 
unilateral hernia repair’’*; other authors disagree that the 
morbidity rate for bilateral inguinal hernia repair is higher 
when a tension-free repair is performed’. In view of the 
disadvantages of sequential unilateral hernia repair, such as 
higher total expenses and more sick leave, simultaneous 
repair is to be preferred’’*-’. From the standpoint of 
morbidity, an endoscopic technique for bilateral inguinal 
hernia repair is attractive since it is known to cause less 
postoperative pain and ensures more rapid recovery than 
conventional hernia repair'*'°. Furthermore, the recur- 
rence rate for conventional hernia repair without a mesh 
prosthesis remains high'’. The prosthetic repair of bilateral 
inguinal hernias by the preperitoneal approach, as described 
by Stoppa and Warlaumont, has reduced recurrence rates 
significantly, 


1312 British Journal of Surgery 1999, 86, 1312-1316 


Bntish Journal of Surgery 1999, 86, 1312-1316 


Endoscopic totally extraperitoneal bilateral inguinal 
hernia repair with a giant prosthesis combines the low 
recurrence rate of the Stoppa prosthetic repair of groin 


hernias and the advantages of minimal invasive 
4,14-16 


surgery 


Patients and methods 


Ninety-eight patients with bilateral inguinal hernias at 
physical examination, who were fit for general anaesthesia 
and did not have an infection of the abdominal wall, 
underwent surgery. Peroperative hernia classification was 
performed as proposed by Nyhus’*. All operations were 
performed by three staff surgeons experienced in endo- 
scopic surgery. The procedure used was standardized for all 
cases. The essential steps of total extraperitoneal repair have 
been described by Liem et al.’’. 

For the first 17 cases of this study a 10X 30cm 
polypropylene prosthesis (Prolene; Ethicon, Edinburgh, 


© 1999 Blackwell Saence Ltd 


M. T. T. Knook, W. F. Weidema, L. P. S. Stassen etal. 


UK) was used. However, a relatively large number of medial 
recurrences apparently occurred owing to insufficient 
overlap of the medial orifice when using the 10 X 30cm 
prosthesis; therefore a 10/15 X 30cm ‘slipmesh’ polypro- 
pylene prosthesis was used for the subsequent 81 patients. 
The ‘slipmesh’ (Fig. 1) is a tailored mesh of 15 X 30 cm. The 
‘slip’ can be pulled into a position which results in better 
coverage of the area of the direct hernias. 

When intraoperative complications led to the need for 
conversion to another endoscopic or an open technique, the 
procedure was chosen by the operating surgeon. 

After operation patients were mobilized directly and were 
allowed to leave the hospital as soon as they felt able as long 
as postoperative complications requiring clinical care had 
not occurred. 

The first 54 patients were seen at regular 3-month 
intervals during the first year after operation and then 
annually by the authors. The other patients (43) were seen 
| week after operation and, if no problems occurred, further 
follow-up was done on demand. For the present study initial 
data and data recorded during follow-up were collected 
from patient records. Operative time was defined as the time 
from the first incision to the last suture. Intraoperative 
complications (diffuse haemorrhage or bleeding from an 
epigastric vessel, peritoneal defects), postoperative compli- 
cations (large haematomas of the abdominal wall, seroma, 
paraesthesia, wound infection, urine retention, mesh 
infection, pneumopericardium) and conversion of the 
totally extraperitoneal operation to an endoscopic trans- 
abdominal or open procedure were noted. Length of 
hospital stay (number of days in hospital after operation), 
recuperation time (number of days needed for recovery 
before returning to work or full daily activities) and 
recurrence of a hernia were assessed. To complete this 
study with up-to-date recurrence rates, all patients were 
approached by mail or telephone and asked to report to the 





Fig. 1 ‘Slipmesh’ prosthesis (10/15 X 30 cm) 
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outpatient department for a physical examination. 
Appointments were made at two fixed dates at which 
patients (96 per cent) had a thorough physical examination 
performed by a staff surgeon and a senior resident (both 
authors of this manuscript). At this final check-up, initia! 
data missing from patient records were collected and 
recurrence of the hernia was evaluated by means of a 


thorough physical examination. 


Results 


From February 1993 to January 1998, 98 patients (96 men 
and two women) were operated on. Their age at surgery 
ranged from 27 to 86 (median 60) years. Hernia localization, 
classified according to Nyhus, is given in Table 1. In 75 
patients a primary bilateral inguinal hernia was diagnosed. 
In 14 patients the hernia was primary on one side and 
recurrent on the other, and in another nine patients the 
hernia was recurrent on both sides. The recurrent hernias 
had all developed after previous conventional hernia repair 
without the use of prosthetic material. For dissection a 
peritoneal dissection balloon was used in 80 cases, leading 
to peritoneal tears during dissection in 14 (18 per cent). In 
the other 18 patients dissection was performed with the 
endoscope leading to peritoneal tears in all instances. The 
median operative time was 60 (range 20-120) min. 

Intraoperative and postoperative complications are 
summarized in Table 2. In one patient the epigastric vessels 
were injured such that clips were needed to stop the 
bleeding. In 30 of 32 patients with minor peritoneal tears 
the peritoneal defect was closed with a Polydioxanone-S 
(Ethicon) running suture or endoloop. Twice this was not 
possible: in one patient dissection difficulties owing to 
leakage of gas to the abdominal cavity made it necessary to 
convert the procedure to a transabdominal preperitoneal! 
(TAPP) repair with a 10 X 15 cm prosthesis on each side; in 
the other patient the procedure was continued using th 
open Stoppa approach. 

Postoperative complications occurred in 10 per cent of 
the patients, most of which were minor. Small haematomas 
which resolved spontaneously accounted for another 11 pe 


Table1 Classification according to Nyhus of 98 patients with a 
bilateral inguinal hernia 


Nyhus classification 


I, Il 20 IIA, IHA 19 IIB, WB 9 

Il, HIA 11 IHA, IIB 10 IIIB, IV 3 

Il, HIB 6 IHA, IV 8 IV, IV a 

Il, IV 3 
NII, Indirect hernia; NIIIA, direct hernia; NIIIB. combined hernia; NT\ 
recurrent hernia 
www.bjs.co.uk British Journal of Surgery 1999, 86, 1312-131 
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Table2 Complications among 98 patients who underwent 
endoscopic totally extraperitoneal repair of a bilateral inguinal 
hernia 





re ee 
1 (1) 


Values in parentheses are percentage. “This occurred in a patent with a 
pre-existing urethral stricture, TAPP, transabdominal preperitoneal 


cent of ‘postoperative complications’. Mild paraesthesia of 
the medial thigh in two patients was probably due to injury 
of the ilioinguinal nerve; at 3 months it had completely 
disappeared in both patients. The seroma needed fine- 
needle aspiration and the cystitis was treated with anti- 
biotics. One mesh infection was treated successfully by 
ultrasonographically guided drainage and the administra- 
tion of intravenous antibiotics; at follow-up no signs of 
ongoing infection were present. The other patient with a 
mesh infection suffered a dramatic necrotizing fasciitis 
which, although cured by extensive abdominal resection, 
led to his death from acute respiratory distress syndrome 
(ARDS) and pulmonary insufficiency. 

Median hospital stay was | (mean 2, range 1-21) day. The 
patient with the infected mesh that was treated successfully 
and a patient who underwent dilatation of a urethral 
stricture were hospitalized for 14 and 21 days respectively. 
The patient who died from ARDS due to necrotizing 
fasciitis was in hospital for 21 days. The 30-day hospital 
mortality rate was thus | per cent. One patient with a raised 
temperature of unknown origin was hospitalized for 
analysis for 2 weeks until the temperature resolved sponta- 
neously. Patients returned to work or full daily activities 
after a median period of 5 (mean 7, range 1-22) days. 

Ninety-four of 98 patients responded to the postal 
questionnaire and, in some cases, subsequent telephone 
request; therefore follow-up with a physical examination 
was accomplished in 96 per cent. Median follow-up was 32 
(mean 30, range 7—57) months. 

Fight recurrences were diagnosed in seven patients. In six 
patients a unilateral recurrent inguinal hernia was seen at 
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physical examination. In one patient a bilateral recurrent 
hernia was diagnosed. Five patients had noticed bulging; the 
other two patients were asymptomatic. Six of these 
recurrences occurred within the first year of surgery for a 
primary inguinal hernia. Six of the patients with a 
recurrence belonged to the group of 17 patients (34 hernias; 
recurrence rate 18 per cent) who received the 10 X 30cm 
rectangular prosthesis. Of the 81 patients (162 hernias) with 
a 10/15 Xx 30cm slip prosthesis, two (1 per cent) suffered a 
recurrence. Reintervention was performed in five cases (six 
hernias) by means of a TAPP procedure. This reinterven- 
tion allowed the cause of the recurrence to be investigated. 


In all cases the recurrent hernia was located medially, and 


thus was probably due to insufficient overlap of the defect by 
the rectangular mesh or inadequate positioning of the 
‘slipmesh’. The two fully asymptomatic patients preferred 
to postpone the operation until complaints developed. 


Discussion 


Both the use of a prosthetic mesh to create a tension-free 
repair and the endoscopic technique have gained popularity 
in inguinal hernia surgery’. Stoppa and others have used 
the preperitoneal subumbilical approach to the retrofascial 
space since 1969. Advantages of this approach were the ease 
of separation of the retrofascial cellular space, direct access 
to the posterior inguinal structures, clear understanding of 
hernial lesions, and clear exposure of the musculopectineal 
opening. Furthermore, in their opinion, the retrofascial 
space is a natural site for prostheses to reinforce the 
transversalis fascia. 

Although several promising reports on endoscopic 
inguinal hernia repair have been published**!*'”, reports 
on endoscopic bilateral inguinal hernia repair are scarce t’, 
Asa rule these bilateral procedures are small in number and 
are described as part of a study on endoscopic unilateral 
inguinal hernia repair !""'*-°. The technique most often 
used for these bilateral hernias is the TAPP technique with 
two meshes of 10 X 15 cm or one single large mesh’. The 
totally extraperitoneal procedure, however, is the preferred 
technique in most situations, as it is less difficult to position 
a large mesh'°-!~- 

The choice of a single large prosthesis might reduce the 
problem of mesh migration and the risk of insufficient 
overlap of the medial defect'?'**!. It is important to cover 
the areas of both indirect and direct (potential) hernias of 
the inguinal floor in all cases to reduce hernia recurrence”. 
In this study of bilateral inguinal hernia repair the Stoppa 
procedure was adopted in combination with an endoscopic 
approach. Stoppa and Warlaumont’? reported a recurrence 
rate of 1-4 per cent using their technique. In their opinion 
the recurrences that did occur resulted from insufficient 
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mesh size or shape since the recurrences passed through 
insufficient fascia under the lower edge. The same problem 
was encountered using the rectangular mesh in the present 
study and therefore a switch was made to the ‘slipmesh’ 
prosthesis which resulted in a lower recurrence rate (1 per 
cent). 

In the present study of totally extraperitoneal repair of 
bilateral inguinal hernias the occurrence of intraoperative 
and postoperative complications was comparable to that 
of other reports on endoscopic inguinal hernia re- 
pair®?»!82122 Nevertheless, two serious complications did 
occur. Although one of these patients did not suffer any late 
problems from mesh infection, the second patient died from 
respiratory failure during treatment of necrotizing fasciitis 
in the intensive care unit. For this reason selective 
indications for repair with prostheses (no abdominal wall 
infections, no other active infections), irrespective of the 
procedure, and careful attention to the prevention of septic 
complications of both conventional and endoscopic repairs 
are essential’*’. Antibiotics were not administered in these 
patients; these mesh infections were considered to be a 
coincidence in this subgroup of patients as mesh infections 
have not occurred at all in the (more than 1000) other hernia 
repairs performed by the authors. Operative time was 
comparable to, or even shorter than, that for conventional 
surgery. 

The short hospital stay and rapid recuperation in this 
group are comparable to those of earlier reports?»"*, 
Simultaneous repair of bilateral hernias which, according 
to some authors, is controversial in the event of open 
inguinal hernia repair, does not lead to extra hospitaliza- 
tion or longer recuperation when the endoscopic 
approach is applied*'*’*®. The wide range in the length 
of hospital stay and the recuperation tme may be 
explained by the extended clinical treatment of a mesh 
infection in one patient, the surgical treatment of an 
urethral stricture in another and the conversion to an 
open repair in two patients. 

Many recurrences are not noticed by the patient and will 
therefore not be reported in questionnaires or during 
telephone interviews*?!»'°. The recurrence rate was high 
(18 per cent) for the 17 patients (34 hernias) in whom a 
rectangular mesh was used. In four of these six patients 
reintervention took place. All of these recurrences were 
found to be medial. Probably the rectangular shape of this 
prosthesis does not give adequate coverage of the medial 
defects. With use of the ‘slipmesh’, which ensures more 
complete overlap of medial defects, the recurrence rate 
dropped to 1 per cent'*. Recurrence in this case is most 
probably still due to madequate dissection or inadequate 
positioning of the mesh: the prosthesis was not found in the 
right position medially at reintervention for the recurrent 
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hernia. Adequate dissection and mesh positioning when 
using an appropriate mesh size should further decrease 
recurrence rates. 

The results of this procedure as shown are promising. It 
should, however, be emphasized that a relatively long 
learning curve’’ is to be expected since both the introduc- 
tion and the positioning of the mesh prosthesis are quite 
difficult. 

Although this procedure is feasible the question remains 
as to whether it is also reasonable. Increased costs of the 
procedure are often mentioned as a negative feature. ‘The 
decreased costs due to shorter sick leave and fewer 
readmissions for hernia recurrences may compensate for 
the higher costs of the endoscopic procedure. 
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Background: It remains unclear when to recommend operation for an asymptomatic abdominal aortic 
aneurysm (AAA). This study examined a prospective series of patients for whom standard criteria were 
applied. 

Methods: Some 584 consecutive patients with an AAA of diameter 3cm or greater detected by 
ultrasonographic screening have been observed for up to 14years. Repeat ultrasonographic 
examinations have been performed at intervals. Surgery was not considered unless the aneurysm 
measured 6cm in diameter, expanded at a rate equivalent to at least 1cm per year, caused the patient 
symptoms, or an iliac aneurysm was present that required treatment. 

Results: Operation was performed on 127 patients; the majority (80; 63 per cent) had an aneurysm that 
reached 6 cm in diameter. Use of the above criteria prevented rupture in all but 24 (4 per cent) of the 
584 patients over the 14-year interval. Of these 24 patients, 11 were unfit for planned surgery and eight 
declined operation or follow-up. Rupture in the five remaining patients (1 per cent) who were available 
for treatment compared favourably with the reported 30-day mortality rate for elective surgical 
treatment of 1-4-12 per cent. 

Conclusion: Repeated observation is preferable to surgical intervention until an aortic aneurysm 
measures 6 cm in diameter, expands by 1 cm per annum or causes symptoms. 


Presented as a poster to the 52nd Annual Meeting of the Society for Vascular Surgery, San Diego, California, USA, 


June 1998 
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Introduction 


The near 100 per cent mortality rate from a ruptured 
abdominal aortic aneurysm (AAA) without surgical treat- 
ment coloured early assessment of the management of 
asymptomatic AAA and led to recommendations for elective 
treatment in patients with a maximum aortic diameter as 
small as 34cm. The indications for surgical intervention 
were reassessed in studies in which AAAs were detected 
clinically or by chance. These patients inevitably had larger 
aneurysms owing to the method of detection. The results of 
these studies led to widely applied recommendations to 
operate on patients with asymptomatic AAAs between 4 and 
5 cm in diameter’. In contrast, post-mortem reports and 
observation in patients unfit for operation have suggested 
that rupture of an AAA less than 6cm in diameter is 


relatively uncommon”. 
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Since 1984 the Scott Research Unit has identified 
patients with AAA from a community-based screening 
programme. At the start of the programme, criteria for 
surgical intervention were chosen and applied prospec- 
tively. The criteria for elective surgery were: diameter of 
6 cm or greater, rapid expansion, development of symptoms 
attributable to the AAA, or the presence of a large iliac 
aneurysm. The present study reports the results of this 
programme over 14 years. 


Patients and methods 


The screening programme identified 584 patients with AAA 
who were observed prospectively’. The local ethics 
committee granted approval for the study. Men and women, 
aged 65-80 years, were identified from a family doctor 
register. Those who accepted the invitation were scanned ın 
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a local hospital or health centre. An ultrasonographer 
scanned patients with the assistance of a research nurse who 
obtained other data and answered queries. 

The maximum diameter of the aorta was measured using a 
linear ultrasonographic scanner. Measurements were made 
of the maximum anteroposterior and transverse diameters. 
An abnormal aorta was defined as 3 cm or more in diameter 
in either the anteroposterior or transverse plane. 

After consultation with the family doctor, patients with an 
enlarged aorta were offered further scanning at an interval of 
l year if the aortic diameter measured 3—4-4cm, or 
3 monthly if the aorta measured 4-5-5-9 cm. Patients with 
an AAA of 4-5 cm or greater were offered an appointmentata 
vascular outpatient clinic on at least one occasion, when a 
repeat scan was performed and the result compared with 
previous scans. Patients’ general medical fitness was also 
assessed. 

Elective AAA surgery was considered if one or more of 
the following criteria were met: (1) the aorta measured 6 cm 
or more in diameter; (2) successive scans showed an 
expansion rate equivalent to more than I cm per year; (3) 
symptoms attr:butable to the aneurysm developed; (4) an 
iliac aneurysm greater than 3 cm in diameter was present. If 
the criteria were confirmed, the patient was assessed for 
suitability for AAA surgery. Patients were returned to the 
screening unit for continuing ultrasonographic surveillance 
if the criteria fer operation were not confirmed. Any person 
who declined or who was unfit for elective operation was 
also offered continuing surveillance. 

The outcome in terms of AAA treatment and cause of 
death was monitored as outlined previously”. 


Results 


Invitations for screening were sent to 21 188 people, and 
14 129 attended (attendance rate 67 per cent, ranging from 
54 per cent at the start of the project to 75 per cent 


currently). An AAA (3 cm or greater) was detected in 584 
patients. The overall prevalence was 6 per cent in men and 1 
per cent in women. Table 1 shows the prevalence within the 
various age and trial groups. The distribution of aortic 
diameter is shown in Table 2. 

Some 492 patients attended at least one (median 4, range 
1-28) follow-up clinic. Median duration of follow-up was 
85 (range 1-167) months. Of the 584 patients with AAA 
detected, 260 reached at least one criterion and were 
considered for operation (Table 3). Some 111 patients 
underwent elective surgery (one patient died, giving a 30- 
day operative mortality rate of 1 per cent). In addition, nine 
patients underwent emergency operation for rupture (four 
died by 30 days after operation), six had urgent operation for 
acute symptoms (one died by 30 days), and one patient had 
AAA surgery fora false aneurysm. The overall mortality rate 
in the 127 patients who underwent operatior. was 5 per cent 
(six patients). 

A total o7 145 AAAs expanded by more than 1 cem per 
annum. Only 28 per cent (40 of the 145) of patients went on 
to have elective surgical treatment. The remaining 105 
patients underwent continuing surveillance by the screen- 
ing team. Only two (1 per cent) of the 260 patients who 
reached the criteria developed symptoms alone, but both 
had surgery. Two patients underwent operation because of 
iliac artery involvement. 

Three patients were identified who had AAA repair 
before reaching the criteria for considering elective opera- 
tion. One patient, who was taking warfarin, had rupture of 
an AAA that had measured 4.2 cm 4 months earlier. One 
patient with a 3-7-cm AAA moved from the area and had 
AAA surgery | year later. One patient had only recently 
been recruited by the screening prograrame, but had 
previously been under surveillance by the vascular team 
and the aneurysm was assessed as expanding rapidly. 

During follow-up of up to 14years, 217 patients have 
died. Information on cause of death was obtained from the 


Table1 Prevalence of abdominal aortic aneurysm by age group and sex 





*Randomized study of patients aged 65-80 vears recruited from nine general practices; tcontinuing study involving patients recruited in their 63th, 70th 


and 73th year from 24 general practices 
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local registrars of deaths’ returns to the Local Health 
Authority. Post-mortem reports were obtained where 
possible. Of those who died, 77 per cent (168 of 217) died 
from causes other than ruptured AAA, with the aneurysm 
intact and not having had AAA surgery. Twenty-eight died 
at some time after AAA surgery from causes other than 
ruptured AAA. ‘Twenty-one died from ruptured AAA, seven 
of whom underwent emergency operation. 

In all, aneurysm rupture occurred in 24 patients (4 per 
cent; including the 21 mentioned above) of the 584 who 
were detected with AAA, Nine had emergency surgery, and 
five survived. All lived for at least 1 year and three are still 
alive. Of the 24 patients who had a ruptured AAA, 11 were 
unfit for planned surgical intervention, six declined surgery 
or follow-up and three were booked for operation or an 
outpatient appointment but had rupture of the AAA betore 


treatment. The 11 patients were deemed unfit because of 


severe infirmity (Table 4). In addition, two patients subse- 
quently declined further follow-up. Four aneurysms 
ruptured before reaching the criteria for considering 
operation; two of these patients had declined further 
follow-up. The 19 patients who declined or were unfit for 
elective surgery would not have been available for 
treatment, whatever the criteria for AAA surgery. Only five 


Table2 Distribution of abdominal aortic aneurysm size at initial 
detection 





(1 per cent) of 584 patients with ruptured AAA would have 
been available for treatment. 

Clinical workload in aneurysm screening is affected Ae 
the aortic diameter selected for consideration of operation 


as well as the patient aget ands and sex chosen for screening. 


At the time of the initial scan, 18 per cent of men and 44 per 
cent of women with an AAA were aged between 75 anc 


80 years. Seven per cent of all patients with aortic ane UPYSIT 
had an aorta that measured over 6 cm, 16 per cent measured 
over 5cm, and 35 per cent measured over 4em. During 
follow-up of the 584 patients with AAA (medi 
85 months), 111 aneurysms (19 per cent) ha 
diameters that reached 6cm (i.e. 6em at initial scan or on 
follow-up). In 204 patients (35 per 

diameter had reached 5 cm and in 343 (59 per cent} it had 
reached 4m at the initial scan or during observation | 


cent) the aneurysm 


Table4 Details of II patients with . 
rupture unfit for elective treatment 


abdomu ya; arC APG RIR 





Table3 Patients reaching criteria for considering abdominal aortic aneurysm surgery and having an operation 





Values in parentheses are percentages. “Less than 6cm in diameter. AAA, abdominal aortic aneurysm 
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Discussion 


The diameter at which operation is indicated for asympto- 
matic AAA has been a source of debate because, until 
recently, there has been a lack of knowledge of the natural 
history of the disease'”. AAAs of less than 5 cm in diameter 
occasionally rupture’! and there have been recommenda- 
tions that operation should be considered in patients with an 
AAA 4cm or greater in diameter’. 

In 1984, when the Chichester aneurysm screening 
programme started, Bernstein and Chan’” had reported 
the results of a study of poor-risk patients with an AAA 
greater than 6cm in diameter. With repeated ultrasono- 
graphy and the application of specific criteria to define 
which patients should have elective surgery, the rupture rate 
was less than 5 per cent. As there was no information at that 
time on the indications for operation in an unselected 
population with AAA identified by screening, criteria 
similar to those of Bernstein and Chan were adopted in 
Chichester. 

Ultrasonographic screening can visualize the aorta in 97 
per cent of those imaged’. The trial population was not 
preselected on any grounds other than age, unlike previous 
reported studies'*'*, The population followed was there- 
fore representative of the entire AAA population within the 
age group screened, and not selected by clinical presenta- 
tion. 

Most of the patients (77 per cent) with an aneurysm who 
died did so from another cause with the aneurysm intact. 
This observation is similar to post-mortem findings where 
75 per cent of patients with AAA died from problems 
unrelated to the aneurysm’. AAA surgery in these patients 
would not have increased their longevity. Nearly half (45 
per cent) of the patients with aortic aneurysm reached at 
least one of the criteria for considering surgery over the 14- 
year observation, but only 127 (22 per cent) went on to have 
an operation. Of those initially below 6 cm (541 patients), 90 
(17 per cent) underwent operation, This contrasts with the 
findings of the UK Small Aneurysm Trial, which found that 
61 per cent of patients initially allocated to surveillance had 
an operation (321 of the 527 with AAA initially 5-5 cm or 
less)'®. This difference is likely to be a reflection of the small 
proportion of screen-detected AAAs and the large number 
of centres involved in this trial, rather than a difference in 
the potential rupture rate. 

Whilst the criterion of an expansion rate of | cm per year 
or its equivalent (3 mm over a 3-month period) identified a 
large proportion of patients who needed to be assessed for 
operation (25 per cent (145 of 584) of all AAAs detected), 
only 40 required treatment. This criterion was chosen at the 
outset to be cautious and not to overlook any patients who 
were at risk of rupture. At that time there was an absence of 
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good information on the risk of rupture in patients with an 
AAA between 4 and 6cm. These expansion criteria have 
proved to be oversensitive, as recent research'”'” has 
indicated that the ultrasonographic error in measurement is 
+0-Sem. The criterion now recommended is a l-cm 
expansion in | year and not the equivalent expansion over 
3months. The recent report on AAA growth rates from 
Chichester supports this view and has confirmed the low 
risk of rupture in smail AAAs, particularly in those with an 
expansion rate of less than 0-5 cm per year”. 

Observation of the 584 patients avoided aneurysm 
rupture in all but 24 patients (4 per cent). Of these, 19 were 
either unfit for, or declined, planned surgery or declined 
follow-up. This group would not have been available for 
treatment whatever AAA diameter had been used. The 
remaining five patients with AAA rupture (1 per cent of all 
AAAs detected) would have been available for planned 
treatment. This gives a mortality rate from rupture of | per 
cent in those available for treatment. Observation to 6cm 
therefore carried a small risk of rupture using the present 
criteria, but the risk was lower than the reported mortality 
rate following active intervention. 

Elective AAA repair carries an operative mortality rate 
reported as between 1-4 and 12 per cent’'*’. Active 
intervention in the present study of patients with an aortic 
diameter of 5 cm would have doubled, and at 4em tripled, 
the surgical workload, with concomitant deaths related to 
the increased number of operations. Not only might early 
intervention increase the mortality rate, but it also involves 
unnecessary surgery on more than three-quarters of 
patients who sudsequently die from other causes with the 
aneurysm intact. 

The frequency of observation (yearly for aneurysms of 
3.0-4-5cem and 3 monthly for those of 4-6-5-9cm) is 
effective in identifying the majority of patients at risk of 
rupture, although screening at longer intervals may be 
adequate”. 

The Small Aneurysm Trial confirmed that surveillance of 
asymptomatic AAAs measuring under 5 cm in diameter 1s 
safe and that cperation does not provide a long-term 
survival advantage’®. Al 





though there has been criticism that 
20 per cent of the cases were operated on for tenderness’, 
much of the comment on this trial supports the conclusion 
of the present study”. Observation of patients until the 
aneurysm reaches 6cm or displays rapid expansion or 
symptoms is preferable to early surgical intervention. The 
Multi-centre Aneurysm Screening Study will give addi- 
tional information when it reports in the year 2003. 

The results of practice over I4years in Chichester, 
combined with the report of the Small Aneurysm Trial’®, 
provide clinicians with evidence that operating on small 
asymptomatic AAAs is not in patients’ best interests, as long 
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as surveillance at regular intervals is undertaken to detect 
rapid expansion. 
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External anal sphincter atrophy on endoana!l magnetic 
resonance imaging adversely affects continence after 


sphincteroplasty 
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Background: There is still considerable debate about the value of preoperative anorectal physiological 
parameters in predicting the clinical outcome after sphincteroplasty. Recently it has been reported that 
atrophy of the external anal sphincter can be clearly shown with endoanal magnetic resonance imaging 
(MRD. The aims of this study were to investigate the prevalence of external anal sphincter atrophy in 
women with anterior sphincter defects due to obstetric injury and to determine the impact of external 
anal sphincter atrophy on the outcome of sphincteroplasty. 

Methods: In this prospective study, 20 consecutive women (median age 50 (range 28-75) years) with 
faecal incontinence due to obstetric trauma were assessed before operation with endoanal 
ultrasonography and endoanal MRI. The external anal sphincter was examined and evaluated for the 
presence of atrophy. The clinical outcome of sphincteroplasty was interpreted without knowledge of 
the magnetic resonance and ultrasonographic images. 

Results: In all patients anterior sphincter defects could be demonstrated with ultrasonography and 
MRI. External anal sphincter atrophy could only be demonstrated on MRI. Eight of 20 patients had 
external anal sphincter atrophy. Continence was restored in 13 patients. Outcome was significantly 
better in those without external anal sphincter atrophy (11 of 12 patients versus two of eight; P = 0-004). 
Conclusion: External anal sphincter atrophy can only be visualized on endoanal MRI and affects 
continence after sphincteroplasty. Endoanal MRI is valuable in the preoperative assessment of patients 


with faecal incontinence. 
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introduction 


Childbirth is the most common cause of faecal incon- 
tinence' 
perineal tears, persistent defects can be demonstrated in 
85 per cent of patients”. A substantial proportion of patients 
with an occult sphincter defect will become incontinent 
with increasing age. The incidence of occult sphincter 
damage after childbirth was unknown until Sultan ef al. 
studied a consecutive group of 202 pregnant women. On 
endoanal ultrasonography, 35 per cent of primiparae who 
delivered vaginally developed a sphincter defect involving 
one or both muscles, which persisted at 6 months. Although 
sphincter defects due to obstetric trauma can be restored 
adequately by overlapping sphincteroplasty, incontinence 
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. Following primary gynaecological repair of 
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persists in a substantial number of patients. The reported 
failure rates at long-term follow-up vary between 4 per cent” 
and 53 per cent’. 

Preoperative evaluation of patients with faecal incon- 
tinence usually includes anorectal manometry, evacuation 
proctography, assessment of pudendal nerve terminal 
motor latency and endoanal ultrasonography. The role of 
these preoperative anorectal function tests in predicting the 
outcome of sphincteraplasty is still controversial. Reports 
about the predictive value of these tests are numerous and 
conflicting. 

Recently, it has been shown that endoanal magnetic 
resonance imaging (MRI) enables the detection of external 
anal sphincter atrophy?” (Figs 1 and 2). Using conven- 
tional endoanal ultrasonography, atrophy cannot be de- 
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Fig. 1 Normal external anal sphincter on endoanal magnetic 
resonance imaging with anterior sphincter defect; arrows 
indicate relatively dark grey external anal sphincter 


monstrated. The main disadvantages with MRI are the time 
required and the cost of an examination, which are both 
greater than those of endoanal ultrasonography. Therefore 
preoperative endoanal MRI is only justified if it influences 
surgical decision making or predicts final outcome. A 
prospective study was conducted to investigate the pre- 
valence of external anal sphincter atrophy in women with 
anterior sphincter defects due to obstetric injury. The 
impact of external anal sphincter atrophy on the outcome of 
sphincteroplasty was also studied. 


Patients and methods 


Twenty consecutive women (median age 50 (range 28-75) 
years) with faecal incontinence due to obstetric trauma were 
assessed clinically by means of history and digital examina- 
tion, and by preoperative anal manometry, endoanal 
ultrasonography and endoanal MRI. Both sphincters were 
examined and external anal sphincter atrophy was scored. 
Within 6months of the preoperative assessment, all 
patients underwent anterior anal repair, as described 
earlier" '. 


(W.R.S.). 


All repairs were performed by one surgeon 


Clinical outcome was evaluated using the grade and 
frequency of faecal incontinence, the need for pads, the 
grade of social isolation and patient satisfaction after a 
median follow-up of 1 year. The degree of incontinence was 
graded as described by Parks'*: grade I, fully continent; 
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Fig.2 Atrophic external anal sphincter on endoanal magneti 
resonance imaging with anterior sphincter defect; arrow 
indicate relatively dark grey external anal sphincte 


grade II, soiling and incontinence for gas; grade I 
incontinence for liquids; and grade IV, incontinence fo: 
solid stool. Restoration of continence from grade T\ 
grade II or I, or from grade III to grade I, was defined as 
successful outcome. Outcome was interpreted witho 
knowledge of the magnetic resonance and ultrasonograp! 
images. 

The decision to perform surgery was based solely 
endosonography. MRI was considered additional and di: 


not influence treatment. 
Endoanal sonography 


A Briiel & Kjaer (Naerum, Denmark) ultrasound scann 
was used with a rotating probe pros iding a 360° imasi 


7-MHz transducer, with minimum beam width of 1-1 m 
and a focal length of about 3cm. was used. Transvet 
images were obtained, at least at four different leve 


through the anal canal. 


Endoanal magnetic resonance imaging 


MRI was performed at 0.5 T (Gyroscan TS-II; Philip 
Medical Systems, Best, The Netherlands). An endoanal ci 

with a diameter of 19mm (Philips Medical Systems) v 

used’. Axial T2-weighted three-dimensional gradien 
echo and coronal and sagittal T2-weighted turbo spi 

echo sequences were performed. 
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Determination of atrophy 


External anal sphincter atrophy was assessed on hard copy 
by one radiologist (J.S.). To determine sphincter damage 
with endoanal MRI, as no criteria exist, normal endoanal 
MRI findings were used as a reference’. Atrophy of the 
external anal sphincter was defined as extreme thinning of 
its sphincter fibres or generalized fatty infiltration. The 
magnetic resonance images were also evaluated quantita- 
tively using a work station with commercially available 
software (Gyroview HR; Philips Medical Systems). In all 
cases the anterior part of the external anal sphincter could 
not be identified because of an anterior sphincter defect. 
External anal sphincter width at the posterior side and at 
both lateral sides was determined. Furthermore, the arc of 
the anterior defect was noted. The area of the remaining 
part of the external anal sphincter was measured (Fig. 3). All 
measurements were performed on the MRI slice located at 
the mid-level of the anal canal, in each patient. This level of 
the anal canal was chosen based on normal anatomy findings 
using endoanal MRI’. At the lowest part of the anal canal, 
the external anal sphincter consists of two halves embedded 
within the ischioanal space. Cranial to this level, the two 
lateral halves of the external anal sphincter are connected to 
each other anteriorly. Just slightly more cranial to this level 
the external sphincter becomes completely circular, repre- 
senting the mid-level, which was measured in the present 
study. More cranial to this level, the puborectalis muscle is 
first seen on endoanal MRI. 





Fig.3 Endoanal magnetic resonance imaging showing 
delineation of area on the image. Area is calculated by the 
integral software 
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To investigate the possibility of interobserver bias, the 
results of quantitative MRI assessment performed by two 
investigators (J.W.B. and E.R.) were compared. Each was 
blinded to the measurements of the other. 


Statistical analysis 


Fisher’s exact test was used for the comparison of 
percentages. Mann-Whitney test was used to compare 
continuous data between groups. To determine agreement 
between measurements of different investigators, the 
intraclass correlation coefficient was used. P=0-05 was 
considered the limit of significance. 


Results 


In all patients anterior sphincter defects were demonstrated 
with ultrasonography and MRI. Qualitative or semiquanti- 
tative measurement of the thickness of the external 
sphincter muscle was not feasible on endoanal ultrasono- 
graphy. External anal sphincter atrophy could only be 
demonstrated on endoanal MRI. The prevalence of external 
anal sphincter atrophy (determined by one of the radio- 
logists) was 40 per cent (eight of 20 patients). Continence 
was restored in 13 patients. Comparing patients with and 
without atrophy, clinical outcome was significantly better in 
those without external anal sphincter atrophy (11 of 
12 versus two of eight; P= 0-004). 

The MRI Table 1. 
Determination of external anal sphincter width at the 
posterior side and both lateral sides was shown not to be 
useful in predicting the outcome of sphincter repair. 
However, there was a significant relationship between the 
outcome of sphincteroplasty and the arc of the external anal 
sphincter defect (P=0-04). Furthermore, the area of the 
remaining external anal sphincter was related to outcome 
(P=0-002). Of these two parameters, the area of the 
remaining external anal sphincter was the better predictor 


(Table 1). 


measurements are listed in 


Table 1 Magnetic resonance imaging measurements in patients 
with poor and good outcome after sphincter repair 


Good outcome Poor outcome P 
Width (mm) 
Posterior 9-3 (2-0-23-5) 9.3 (4-7-13-1) 0-12 
Left 4-3 (1-1-8-8) 2-5 (1-1-5-6) 0-22 
Right 3-9 (1-1-9-0) 3-0 (1-1-6-0) 0-73 
Arc (°) 55 (19-146) 85 (51-190) 0-04 
Area (mm*) 393 (121-1350) 218 (87-360) 0-002 


Values are median (range). Mann-Whitney U test 
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For area of the remaining external anal sphincter, the cut- 
off point for successful outcome was determined. The 
greatest area in patients with a poor outcome after 
sphincteroplasty was 360 mm? (Fig. 4). Of the ten patients 
with an area of 360 mm? or less, only three had a successful 
outcome after sphincter repair. All ten patients with an 
external sphincter area greater than 360mm? regained 
continence. A receiver operating characteristic curve was 
calculated for the cut-off point of area (Fig. 5). For a cut-off 
point of 300 mm’, the sensitivity and specificity were 92 and 
86 per cent respectively. For an area of 360 mm’, they were 
77 and 100 per cent. 


1400 


1200 


400 


200 





Good outcome 


Fig.4 Outcome of sphincter repair related to preoperative 
external anal sphincter area 





0 0 26 0-50 075 1-0C 
1 — specificity 


Fig.6 Receiver operating characteristic curve (solid line) to 
demonstrate cut-off points of area; dotted line, base line 
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Atrophy, as assessed by one radiologist, and the 
quantitative measurement of area on MRI were well related 
(P=0-001). In patients with atrophy, as described by the 
radiologist, the measured area was significantly lower than 
that in patients without radiological signs of external anal 
sphincter atrophy (214 versus 399 mm’; P=0-001). 

Comparing the quantitative measurements of the two 
investigators (J.W.B. and E.R.), there was no systemic 
difference (P=0-67). The interobserver agreement was 
good (intraclass correlation coefficient 0-91). 

Age and surgical outcome were not related. ‘There was 
also no significant correlation between age and atrophy. 
Furthermore, age was not related to any of the MRI 
measurements (width, arc or area). 


The use of conventional whole-body MRI in the evaluation 
of patients with faecal incontinence has been proven to be of 
great value in assessing patients with congenital anorectal 
anomalies'’. However, anal endosonography 1s the imaging 
technique of choice for the detection of abnormalities in the 
region of the anal sphincters, when compared with MRI 
using a whole-body receiver coil’*!°. The spatial resolu- 
tion of endoanal sonography is superior to that of body coil 
MRI. However, a major limitation of anal endosonography 
is the poor inherent contrast, which makes ıt difficult to 
identify the external anal sphincter. Recently, it has been 
shown that the use of an endoanal coil enables the detection 
of anal sphincter defects as well as external anal sphincter 
atrophy on MRI S? Moreover, the sensitive region of the 
coil extended beyond the region normally visualized with 
endoanal ultrasonography. In this study the value of 
preoperative endoanal MRI was assessed. 

Anterior sphincteroplasty was found to be successful in 
13 of 20 patients in the present study. This outcome is in 
accordance with other series*°. External anal sphincter 
atrophy was present in eight of the 20 patients. 

In 1977, Parks'’ examined biopsies of the external anal 
sphincter of patients with idiopathic faecal incontinence. 
The biopsies of all incontinent patients showed histological 
evidence of denervation. He therefore suggested that this 
type of faecal incontinence could result from denervation of 
muscles of the anal sphincter mechanism. This could be the 
result of entrapment or stretch injury of the pudendal or 
perineal nerves occurring as a consequence of rectal descent 
induced during repeated defaecation straining in consti- 
pated patients’®, or from injuries to these nerves associated 
with childbirth'?. Nowadays this type of faecal incontinence 
is called neurogenic. 

In patients with faecal incontinence due to obstetric 
injury both anal sphincter rupture and denervation may 
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coexist?” Several authors have reported that denervation 
of the pelvic floor and subsequent failure of surgical repair 
canbe predicted by preoperative electromyography’*°"*~*’. 
In contrast, other authors were not able to confirm these 
findings’ °** Also, denervation of the external anal sphincter 
and its detection fade in time while the sphincter damage 
remains. Furthermore, electromyography of the pelvic floor 
is generally considered to be distressing. Itseemslikelythatin 
patients with both denervation and sphincter detects, 
denervation of the pelvic floor will persist, regardless of the 
outcome of repair of the sphincter detect. It has been shown 
that functional results of sphincter repair in patients with 
neurogenic faecal incontinence are poor”. Therefore, in 
patients with both denervation and sphincter defects, a poor 
outcome might be expected. 

If traumatic denervation leads to atrophy of the external 
anal sphincter, the finding of atrophy of this sphincter 
muscle will influence outcome after surgery. This hypoth- 
esis was confirmed by the present study. Outcome was 
significantly better in those without external anal sphincter 
atrophy. The area of the remaining external anal sphincter 
on endoanal MRI appeared to be of significant value in 
identifying patients with a favourable outcome. The 
objective quantitative measurement of this area was of 
equal value as the rather subjective determination of 
atrophy on hard copies of magnetic resonance images by 
the radiologist; the two methods were well correlated 
(P=()-001). The separate measurements of sphincter width 
at the posterior side and both lateral sides did not relate to 
outcome. This might be explained by the isolated value of 
the width measurement. The computed area consists of 
numerous adjacent sphincter width measurements, thereby 
overcoming the effect of sphincter irregularity. 
Determination of the presence of atrophy on endoanal 
MRI may enable the prediction of outcome after sphincter- 
oplasty. Patients below the cut-off area (360 mm’) are less 
likely to benefit from sphincter repair. Confirmation of this 
cut-off value in another group of patients 1s necessary. 

Endoanal MRI is the first imaging technique to predict 
functional outcome after sphincter repair. Moreover, it 
directly enables the detection of external sphincter atrophy, 
rather than assuming atrophy by detection of pelvic floor 
denervation assessed by either electromyography or pu- 
dendal nerve terminal motor latencies. The authors 
advocate the inclusion of endoanal MRI in the preoperative 
work-up of patients with faecal incontinence to help predict 
the outcome of surgery in individual patients. 

The alternatives for patients with persistent faecal 
incontinence after sphincteroplasty are either creation of a 
stoma or dynamic gracilis plasty. Since dynamic gracilis 
plasty is technically easier in patients in whom previous 
attempts to restore continence (i.e. sphincteroplasty) have 
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not been made, selection of patients is preferable. 
Therefore, patients with external anal sphincter atrophy 
as seen on endoanal MRI might be candidates for dynamic 
gracilis plasty in the first place. 
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Background: Farly colorectal cancer is defined as carcinoma limited to the mucosa or submucosa. Up 
to 20 per cent of all colorectal cancers treated in some Japanese institutions are early cancers. These 
cancers are sometimes flat or depressed, and may be less than 1cm in diameter. The aim of this study 
was to identify the frequency and morphology of early colonic cancers detected at colonoscopy by a 
surgeon aware of and looking for such lesions. 

Methods: A review was made of all colonoscopies performed by or under the supervision of a single 
endoscopist between 1990 and 1998. Follow-up and outcome of all patients with early colorectal cancer 
was undertaken. 

Results: Ninety-five invasive colorectal cancers were identified from 2198 colonoscopies. Eighteen 
were early colorectal cancers (T,). Macroscopically these were flat (nine tumours), villous (four) and 
pedunculated (five). Two patients had lymph node metastasis. The median size of flat cancers was 20 
(range 9-30) mm. Median follow-up was 3 years. One patient had local recurrence, and another, whose 
early cancer was metachronous, died from metastatic cancer. 

Conclusion: This study identified early colonic cancer with similar frequency and morphology to that 
reported by the Japanese. Colonoscopy should be considered as the investigation of choice for patients 


with large bowel symptoms. 
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Introduction 


Early colorectal cancer is defined as carcinoma limited to 
the mucosa (tumour #7 situ (Ti) or submucosa (T,)' and 
carries a 5-year survival rate of 97-6 per cent’. The rate with 
which such lesions are detected in the UK is not known. In 
Japan, Shida et ai.’ have reported that T; tumours account 
for 22 per cent of asymptomatic screen-detected cancers, 
whereas Kitamura and co-workers’ stated that 18-3 per cent 
of all cancers treated in their institution between 1990 and 
1994 were T;, or T, lesions. 

The macroscopic appearance of early colonic cancer has 
been classified comprehensively by Japanese endoscopists’. 
They have shown that, as well as classical polyps, early 
cancers can arise from flat adenomas and even occur as flat 
or depressed lesions with no residual adenomatous ele- 
ments, raising the possibility that some cancers may develop 
de novo, There have been no UK studies of colonoscopic 
detection and morphology of early colorectal cancer, 
although a Japanese endoscopist working in Leeds has 
demonstrated small flat adenomas and flat cancers in British 
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patients’. This paper presents experience of early colonic 
cancer identified at colonoscopy from routine clinical 
practice. 


Patients and methods 


Reports from all colonoscopic examinations performed ona 
single consultant surgeon’s routine weekly list from 1990 
to March 1998 were reviewed. All colonoscopies were 
performed by the consultant or trainees under his super- 
vision. Before 1996 examinations were performed with 
fibreoptic Olympus CFIOL or CF20HL endoscopes 
(Keymed, Livingston, UK), after 1996 Olympus CF230L 
videoendoscopes were used. Bowel preparation was with 
Klean-prep (Norgine, Harefield, UK) (four sachets) or 
Picolax (Ferring, Langley, UK) (two sachets), with Senna 
(three 7-5-mg tablets) on the day before the examination. 
Sedation was intravenous with 6 mg midazolam and 20 mg 
hyoscine butylbromide. Magnifying endoscopes or chro- 
moendoscopy with indigo carmine dye were not used. 
Histological reports from all biopsies, polypectomies and 
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related surgical resections were obtained. An independent 
pathologist reviewed all intramucosal carcinomas (Tj,) to 
exclude the presence of submucosal invasion. As there is 
considerable disagreement between Western and Japanese 
pathologists concerning the pathological criteria used to 
diagnose these lesions’, they were excluded from the study. 

Morphological assessment of the T, cancers was 
obtained from the description given at endoscopy and the 
macroscopic appearance at pathological examination. The 
tumours were classified into pedunculated, villous and flat 
forms based on the presence of a stalk and the height of the 
lesion in relation to the normal mucosa, in a manner similar 
to that described by Kudo’. Case notes of patients with early 
cancer were then reviewed to obtain treatment, follow-up 
and outcome data. 


Results 


During the study period 2198 colonoscopies were per- 
formed, the indications for which are shown in Table 1. 
Ninety-five invasive tumours, four intramucosal carcino- 
mas and 591 polyps were identified. 

Eighteen (19 per cent) of the 95 invasive cancers found at 
colonoscopy were T} lesions. Sixteen were discovered in 
patients with large bowel symptoms and two were found in 
patients who had had a previous colonic cancer. 
Morphologically nine were flat, four were villous and five 
pedunculated. Five were in the rectum, two at the 
rectosigmoid junction, seven in the sigmoid, three in the 
transverse colon, while one was at the caecum. Of the flat 
cancers three were elevated, five depressed and one lateral 
spreading. Figs 1 and 2 show the typical appearance of a flat 
depressed cancer macroscopically and histologically. Their 
median size was 20 (range 9-30) mm, and three were 10 mm 
or less. 

All patients with flat or villous lesions underwent 
surgical resection. Patients’ ages ranged from 60 to 87 
(median 77)years. Three had local resection only, one 
had colotomy and local resection of a villous lesion, and 
two with rectal lesions had transanal excision. Three of 
the five patients with pedunculated cancers underwent 
colectomy, and the remaining two were treated by snare 
diathermy alone. 

Two of the surgically resected specimens showed lymph 
node metastasis; one was a 28-mm flat, depressed, 
moderately differentiated carcinoma whereas the other 
was a 30-mm well differentiated mucin-rich carcinoma 
arising in a severely dysplastic tubulovillous adenoma. Both 
extended deeply into submucosa, although neither showed 
local invasion of lymphatics. Median follow-up of the 
patient population was 3 (range 0-5-6) years, and 11 patients 
were followed for 3 years or longer. There has been one 
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Table1 Indications for colonoscopy 


Indication No. of patients 
Any bowel symptom 1273 (58) 
Previous polyp or cancer 478 (22) 
Family history 63 (3) 
Anaemia 117 (5) 
Inflammatory bowel disease 91 (4) 
Other or not specified 176 (8) 

Total 2198 (100) 


Values in parentheses are percentages 





Fig. 1 Resection specimen of a 9-mm flat, depressed cancer 
found at videocolonoscopy in the transverse colon of a 60-year- 
old man (large circle). The second marked lesion (smaller circle) 
is a flat adenoma; note the mucosal irregularity and colour 
change 
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Fig.2 Histological section of a flat cancer demonstrating 
submucosal invasion 


local recurrence at 2 years following transanal resection, 
which was again treated by local excision owing to the 
patient’s poor health. One patient with a metachronous 
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early cancer died from metastatic disease; his first cancer 
was a T3 No Mo sigmoid tumour resected 2 years previously. 


Discussion 


This study demonstrated a similar frequency (19 per 
cent) for early colorectal cancer in patients undergoin 
colonoscopy to that reported by the Japanese’. 
Approximately two-thirds of the colonoscopies were 
performed for patients with large bowel symptoms, and 
one-third was carried out as a screening procedure. All 
the major morphological types were observed with 
lesions of similar size to those already reported”*. Half 
of the early cancers were flat, with one-third of these 
10mm or less in diameter. Recognition of these lesions 
did not require specialized techniques, rather a high 
suspicion for areas of mucosal irregularity, depression or 
altered colour as well as the traditional search for polyps. 

It is not known what proportion of colorectal cancers 
detected by endoscopy in the UK are early lesions. In a 
recent screening study of asymptomatic patients in the UK, 
only 20 per cent were Dukes stage A tumours (T1 No Mo or 
T No Mo)’. This compares with a Dukes stage A detection 
rate of 30 per cent in the present study. Interestingly this 
rate ıs similar to that reported by Kalra et a/.’° in a series of 
open-access flexible sigmoidoscopies. Colonoscopy is 
superior to double-contrast barium enema in detecting 
early colorectal cancer’! and, as experience with colono- 
scopy grows, more early lesions are being detected”. 

Recent work has shown improved definition of mucosal 
abnormalities with magnifying endoscopes and indigo 
carmine dye’*’*. While these techniques may give more 
information about the lesion, and in particular demonstrate 
the extent of flat lesions, the primary step is still the 
recognition of any mucosal abnormality at colonoscopy and 
the taking of appropriate biopsies. Many features of the 
endoscopic appearances of flat or depressed cancers have 
been described?"*'*""?, including differences in pit pattern 
on magnifying videocolonoscopy, colour changes and areas 
of minute depression. At endoscopy many of these lesions 
look like a minicancer with central depression and elevation 
of the surrounding edges. A further feature found to be 
helpful in recognizing adenomas with areas of invasion is 
that at endoscopy the lesions sometimes give the impression 
of having burrowed submucosally at one or more of their 
edges. 

Two of the 18 T; tumours in this study were found at 
surgical resection to be associated with lymph node 
metastasis. This finding is consistent with that reported in 
the literature!®!*. One was pedunculated, the other flat, and 
both were of considerable size (28 and 30mm) and not 
amenable to endoscopic resection. Nevertheless, flat lesions 
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of up to 3 cm have been removed by endoscopic resection’, 
raising the question as to whether this is appropriate 
treatment for early colorectal cancer. Morphologically flat 
tumours are significantly at risk for lymph node involve- 
ment, and the depth and pattern of submucosal invasion can 
also be correlated to the risk of nodal metastasis’*'. 
Additionally some authors have classified early colorectal 
cancer as high or low risk depending on the degree of 
differentiation and whether there is lymphatic invasion'*"®. 
For well or moderately differentiated lesions without 
lymphatic invasion, the authors’® were unable to show any 
difference in 5-year survival whether patients had a local or 
radical resection for early rectal cancer. 

While selected early rectal tumours may be dealt with by 
a variety of methods of local resection, management of flat 
cancers elsewhere in the colon generally requires formal 
resection. If snare diathermy or endoscopic mucosal 
resection removes the majority of a lesion, tattooing the 
site to aid identification of the appropriate bowel segment 
for resection at laparotomy is important’’. This will also be 
necessary for small flat cancers confirmed by biopsy only, as 
these may not be palpable at laparotomy. 

This study identified early colorectal cancer at routine 
colonoscopy with equal frequency and similar morphology 
to that reported by the Japanese. Colonoscopists need to be 
aware that early cancers often present as flat lesions or areas 
of mucosal irregularity, as well as polyps. While a variety of 
radiological and endoscopic methods are presently being 
assessed, these data support the use of colonoscopy as the 
current method of choice for investigating patients with 


large bowel symptoms. 
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Background: The surgeon is an important variable that influences outcome following colorectal cancer 
surgery. Operative training of suitable quality and quantity is essential if intersurgeon variation is to be 
reduced. The aim of this study was to examine the outcome of colorectal cancer surgery when a high 
proportion of the operations were performed by trainee surgeons. 

Methods: A prospective 7-year (1989-1996) audit of 306 consecutive colorectal cancers referred to a 
single general surgeon with a colorectal interest was carried out. The outcome (anastomotic leakage, 
30-day mortality rate, local recurrence and cancer-related survival) of operations performed by the 
consultant was compared with that of his trainees. 

Results: Some 245 (92-5 per cent) of 265 patients undergoing laparotomy had a resection. Seventy 
(28-6 per cent) and 67 (27-3 per cent) of operations were performed by supervised and independent 
trainees respectively. There was no difference between the consultant, supervised and independent 
trainees for 30-day mortality rate (6-5, 6 and 4 per cent respectively), clinical anastomotic leakage rate 
(9, 2 and 5 per cent) and local recurrence rate (2, 3 and 7 per cent). There was no difference between 
the three groups for adjusted 5-year disease-related survival rates. 

Conclusion: Properly supervised trainees can resect a high proportion of colorectal cancers without 
compromising immediate outcome or long-term survival. 
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Introduction 


Surgery is the principal treatment for colorectal cancer. 
There is a substantial body of evidence suggesting that the 
surgeon is an important variable that influences outcome 
following colorectal cancer surgery’ °. Operative training of 
suitable quality and quantity is essential if the outcome of 
colorectal cancer is to be improved. However, if trainees 
undertake a larger proportion of major procedures and 
operations for cancer there will be concern that patient 
outcome may be compromised. In a recent systemic colo- 
rectal cancer review, the National Health Service Centre for 
Reviews and Dissemination was unable to locate any training 
study that had adjusted adequately for case mix’. 

The aim of this study was to examine the immediate and 
long-term outcome following colorectal cancer surgery in a 
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unit where more than half of the procedures were 
performed by trainee surgeons. 


Patients and methods 


Details of all patients with colorectal cancer referred to a 
single consultant (R.J.A.) were recorded prospectively on a 
microcomputer (Macintosh; Apple, Cupertino, California, 
USA) using a bespoke database (FileMaker; Claris, Santa 
Clara, California, USA). All appropriate clinical, operative, 
pathological and follow-up data were recorded. As part of 
the study one author (K-K.S.) randomly selected the case 
notes of 78 patients (25-5 per cent) and independently 
compared these against the database. 

The outcome benchmarks used to compare trainees and 
their consultant were 30-day postoperative mortality, 
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anastomotic leakage, local recurrence and disease-related 


survival rates. 


Definitions 

A supervised operation was one in which the consultant was 
scrubbed. No supervision was assumed if the consultant was 
elsewhere in the theatre complex or called to offer advice 
but did not scrub. If the trainee undertook only a part of the 
operation, the surgeon resecting the bowel containing the 
cancer was considered the principal surgeon. If the senior 
assistant ‘took over’ the operation, that surgeon was 
credited with the operation. Abdominoperineal resections 
were credited to the surgeon performing the abdominal 
resection. 

The aim of the operation was a radical anatomical 
resection using precise sharp dissection, as described 
previously”’®. Resections were considered curative unless 
there were either multiple liver metastases, biopsy-proven 
single liver metastasis, a perforated cancer or biopsy-proven 
histological evidence of local residual cancer’. 

Postoperative mortality was a death occurring within 
30 days of operation. 

Rectal cancers were within 16 cm of the anal verge. If an 
anterior resection was performed, the mesorectum was 
divided at least 5cm distal to the tumour, but a total 
mesorectal excision was performed only for low tumours 
(within 6-8 cm of the anal verge)?. After cross-clamping, the 
distal rectum was routinely washed out with aqueous 
povidone-iodine. 

The duration of follow-up was calculated from the date of 
operation to the date of last review or of death. Patients were 
considered free from cancer if the clinical assessment, 
including sigmoidoscopy if appropriate, was normal. 
Patients with rectal cancer remained under hospital 
follow-up for at least 5 years. Although most patients with 
colonic cancer remain under hospital follow-up, a small 
number of elderly or frail patients were discharged to the 
care of their general practitioner (GP) after 2 years. Follow- 
up for these patients was obtained annually from the GP and 
the patient. Routine colonoscopy was performed 1 and 
5years after resection. Radiological investigations were 
undertaken if there was clinical suspicion of recurrent 
disease or if the carcinoembryonic antigen level became 
raised (greater than 70 U/l). Local recurrence was any 
recurrent disease in the operative field. 


Statistical analysis 

All tabulations and analyses were performed using the 
Statistical Package for the Social Sciences (SPSS, Chicago, 
Illinois, USA). Comparisons between grades of surgeons in 
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respect of postoperative death, anastomotic leak and local 
recurrence were made using the stratified y? test. 
Recurrence-free survival for each Dukes stage was est- 
mated with Kaplan-Meier survival techniques”. Significant 
predictive factors for survival were identified using the Cox 
proportional hazards model"®. These factors were then 
incorporated into models comparing surgeon grade. 
Results were reviewed by an independent statistician. 


Between November 1989 and November 1996, 306 
consecutive patients were referred with a first colorectal 
cancer. Surgical intervention was either not possible or 
inappropriate in 23 patients (7-5 per cent). The cancer was 
managed without laparotomy in 18 (5-9 per cent). The 
remaining 265 (86-6 per cent) underwent a laparotomy; 245 
(92-5 per cent) had a resection and of these 213 (86-9 per 
cent) were considered curative. 

Of the 245 patients who underwent resection, 120 (49-0 
per cent) were male. Mean age was 71 (range 36-95) years. 
Dukes classification following resection was: stage A in 38 
patients (15-5 per cent), stage B in 107 (43-7 per cent), stage 
C in 68 (27.8 per cent) and stage ‘D’ (palliative resection) in 
32 (13-1 per cent). Ten of 35 patients undergoing 
emergency operation had a palliative resection, compared 
with 22 (10-5 per cent) of 210 patients having an elective 
resection (x°=10-30, 1 df, P=0-016). Twenty-eight 
trainees performed 137 resections (55-9 per cent) (Table 1). 

Adjuvant radiotherapy was given to nine patients (one 
preoperative) having a curative rectal resection. Six of these 
patients had an abdominoperineal resection. Adjuvant 
postoperative chemotherapy was given to seven patients. 


Immediate outcome 


There were 14 (5-7 per cent) postoperative deaths: five after 
emergency operation (n=35) and nine after an elective 
operation (n=210). Seven deaths (6-5 per cent) followed an 
operation by the consultant, four (6 per cent) bya supervised 
trainee and three (4 per cent) by an independent trainee 
(x? = 0-30, 2 d.f., P=0-85). 

A clinical anastomotic leak occurred in 12 (5-4 per cent) of 
222 resections with an anastomosis: one after resection of 
the right colon (7 = 82), three after resection of the left and 
sigmoid colon (n=60) and eight after resection of a rectal 
cancer (7 = 80). There were no differences between the three 
groups (leakage rates of 9, 2 and 5 per cent respectively for 
consultants, unsupervised and independent trainees; 
x =3-67, 2 df, P= Q-15). Anterior resections for rectal 
cancer performed by the consultant were more likely to be 
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Table1 Supervised training 





Values in parentheses are percentages. In 15 of 16 abdominoperineal resections (APRs) the consultant was the perineal surgeon. “Supervised by 


consultant. ? Three patients (Hartmann procedure, 2; segmental resection, 1) had a palliative resection. AR, anterior resection; SHO, senior house officer 


Table2 Local recurrence, with or without distal recurrence, after curative resection 
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Fig. 1 Cumulative-disease related survival by Dukes stage 
following resection for rectal cancer. Deaths within 30 days were 
excluded 


in male (25 of 39 versus 20 of 40 for trainees), an emergency 
(three of 39 versus 0 of 40), and the tumours were more likely 
to be below 8 cm (17 of 39 versus 11 of 40) and tethered or 
fixed (11 of 39 versus six of 40), 
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Fig. 2 Cumulative disease-related survival by Dukes stage 
following resection for colonic cancer. Deaths within 30 days 
were excluded 


Recurrence and survival 


The minimum elapsed time from operation was 24 months. 
One patient was lost to follow-up after resection of colonic 
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Fig.3 Adjusted disease-related survival for tramees and the 
consultant. Deaths within 30 days were excluded 


cancer. The overall local recurrence rate, with or without 
distal recurrence, was eight (3-8 per cent) of 213 curative 
resections (Table 2). 

The unsupervised trainees responsible for the four local 
recurrences following resection of a right colonic carcino- 
ma stated that these resections were locally palliative. Their 
subjective impression appeared to be confirmed by the 
histological findings (pT; (n = 2) and pT 4 (n =2)). However, 
biopsies were not taken to confirm there was residual 
cancer’ so these resections were classified as curative. One 
rectal local recurrence occurred after an anterior resection 
that leaked, another after an intraoperative tumour 
perforation which was then complicated by an anastomotic 
leak, and the third after an abdominoperineal resection. 

Recurrence-free survival for rectal and colonic resections 
was initially analysed by Dukes stage (Figs 1 and 2). Patients 
staged as Dukes ‘D’ and still alive at 2 years either had a 
perforated cancer or histopathological biopsy showing 
disseminated or local residual cancer at the time of 
operation. The log rank test was used to make statistical 
comparisons between Kaplan-Meier survival estimates. 
Survival outcome was significantly influenced by Dukes 
stage. There was no statistical difference when analysed by 
the grade of operating surgeon (consultant or trainee). 

The independent risk factors for survival identified by the 
Cox proportional hazards model were Dukes stage and 
tumour differentiation. The grade of the surgeon was not an 
independent significant factor affecting survival outcome 


(Fig. 3). 


Discussion 


In this study there was no difference in outcome between 
the trainees and their consultant. Although trainees under- 
took more than half the operations, the overall outcome was 
comparable with that in personal series in which almost all 
the operations were undertaken by the consultant'*!°. This 
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suggests that with appropriate training and supervision 
surgical trainees can safely undertake a high proportion of 
colorectal cancer resections without compromising patient 
care. However, trainees require 50-70 per cent more time 
than consultants’*. The inevitable conflict between service 
and training can be resolved only by the provision of 
adequate and dedicated training resources. 

This finding is in keeping with two recent reports in 
which a high proportion of upper gastrointestinal resections 
and carotid endarterectomies was undertaken by appro- 
priately trained or supervised trainees without compromis- 
ing patient care’*’°. These are important observations 
given the profession’s recent efforts to improve surgical 
training and the elegs: worldwide emphasis on quality 
in healthcare provision’’~”. 

The outcome after rectal surgery is of particular interest. 
The trainees were clearly not specialists and individually 
would be considered low-volume surgeons. The senior 
author (R.J.A.) has visited Heald and attended his ‘master- 
classes’. That he and his trainees subsequently achieved 
similar results, as have others*° who were tutored directly by 
Heald, suggests that intersurgeon variation after rectal 
cancer surgery may have been secondary to the principles of 
the surgical technique used rather than to intrinsic 
differences in individual surgeon ability. This study 
confirms previous reports which have noted that a low 
local recurrence rate after rectal surgery may improve the 
subsequent cancer-related survival rate by up to 20 per cent. 

The anastomotic leak rate following anterior resection of 
rectal cancer is in keeping with that of other studies. The 
majority occurred early in the series and this may reflect the 
senior author’s learning curve with total mesorectal 
excision. The leak rate has subsequently fallen with the 
greater use of a defunctioning ileostomy and coloanal 
pouch?’, 

In this study 28-6 per cent of all resections, and 51-1 per 
cent of those undertaken by trainees, were consultant 
supervised. The comparative figures in the first 4 years of 
the Lothian and Borders Large Bowel Cancer Project were 
13-9 and 31-5 per cent respectively. This was a higher 
proportion than that in other contemporary UK colorectal 
cancer audits (7-6 and 17-4 per cent respectively)’”. These 
UK audits suggest that, in absolute numbers, the average 
specialist registrar undertaking a right hemicolectomy (the 
basic large bowel training operation) would be assisted by a 
consultant less than twice. If all elective anterior resections 
were undertaken by trainees who were specialist registrars 
in their fifth or sixth years, they would, on average, be 
assisted by a consultant less than twice. In the USA, where 
trainees are supervised during most operations, residents 
undertaking a 1-year colorectal fellowship would personally 
expect to perform over 100 large bowel resections?’. 
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Critics might argue that, as this was not a randomized 
study, the similar outcome might be due to patient 
selection. Undoubtedly there was patient selection and this 
is inevitable, indeed desirable, in a properly structured 
training programme. For example, the same operation 
might be suitable for an unsupervised senior trainee or a 
supervised intermediate trainee, but not for a junior trainee 
even if supervised. The senior author and two consultant 
colleagues worked as a single combined unit, and a trainee 
of appropriate experience was usually available whatever the 
complexity of the case. In future, successful training 
programmes must be flexible enough to ensure that 
whatever the complexity of the individual case there will 
be trainees present to undertake that part of the operation 
appropriate to their experience. 

In conclusion, this study suggests that trainees can resect 
a high proportion of colorectal cancers without compro- 
mising outcome. However, this requires close consultant 
supervision, which will have important service implications. 
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Background: Pruritus ani is a common and socially embarrassing condition which is often poorly 
managed. It is often classified as idiopathic where the symptoms are usually transitory or secondary 
when a more persistent itch is experienced. The aim of this study was to establish the cause of pruritus 
ani in a group of patients referred to a combined colorectal and dermatological clinic, and to determine 
the most appropriate treatment. 

Methods: Forty consecutive patients with pruritus ani were referred over a 6-month period from either 
the general practitioner or another hospital consultant to a combined colorectal and dermatological 
clinic. They were assessed by history, completion of a general health questionnaire, full examination of 
the skin, digital rectal examination, proctoscopy, sigmoidoscopy and patch testing. Patients were treated 
according to clinical findings at assessment. 

Results: Thirty-four patients had a recognizable dermatosis, three had superficial perianal fissuring 
and three had a normal perineum; two required surgical intervention, Eighteen patients had a positive 
reaction when patch tested. All patients have shown an improvement or complete resolution of 
symptoms with treatment. 

Conclusion: This series has shown that the majority of patients presenting with pruritus ani have a 
dermatosis as the underlying cause of their symptoms and that many of them have developed contact 
sensitivities to the various topical medications used. These findings suggest that referral to a 
dermatologist in the first instance may be more appropriate. 
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A history was taken according to a pro forma which 


introduction | i ; 3 . 
included a history of the complaint, any change in bowel 
Pruritus ani is defined as an itch localized to the anus and habit and details of any other previous or current 


perianal skin and is usually a symptom of an underlying 
disorder of the epithelium in that area or of anorectal 
pathology. Persistent pruritus ani is a poorly managed, 


dermatological or gastrointestinal problerns. The patients 
were also asked to complete a general health questionnaire 


(GHO 28). 


common and socially embarrassing condition. When no 
demonstrable cause is found, it is often described as 
idiopathic and general advice regarding hygiene is given 
which only results in relief for the minority’. 

This prospective study attempts to establish the cause of 
pruritus ani in patients referred to hospital. 


Patients and methods 


Forty-one patients referred to the Department of Surgery 
with pruritus ani were recruited. A combined colorectal- 
dermatological clinic was established for a 6—month 
period which was held every fortnight to see these 
patients. 
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Investigation included a full examination of the skin, 
digital rectal examination, proctoscopy and sigmoidoscopy, 
and all patients were offered patch testing at a later date 
using the European standard series with an extended 
perianal battery. 


Results 


History and physical examination 


Of the 41 patients referred, 40 had pruritus ani. The 
remaining patient had been incorrectly referred to the clinic 
with a main complaint of vulval pain and not pruritus ani as 
stated in the referral letter. 
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Superficial perianal 


Lichen planus 

(2 men) 

Associated features: 
Lichen planus of penile 
coronal sulcus (1) 
Psoriasis elsewhere (1) 


N 










Eczema/psoriasis 
(2 men, 1 woman) ——> 
Associated features: 
First-degree haemorrhoids (1) 
Perianal erythema and 
large skin tags (1) 


Psoriasis 


(14 men, 8 women) 


Associated features: 


fissuring 

(3 men) 

Associated features: 

Small perianal skin tag (1) 


Normal epithelium 

(2 men, 1 woman) 
Associated features: 
Personal history of atopy (1) 
Inguinal rash (1) 

History of occasional 

itchy scalp (1) 


Eczema 

(4 men, 3 women) 
Associated features: 
Superficial perianal 
fissuring (1) 


u 


Superficial perianal fissuring (1) 


Fistula in ano (1) 


Small external haemorrhoid (1) 


Skin tags (1) 


Sessile rectal polyps (2) 


First-degree haemorrhoids (1) 


Fig. 1 Findings on clinical examination (7 = 40) 


Twenty-seven of the 40 patients were men and 13 were 
women. The median age was 42 (range 18-78) years. 
Thirty-three of the 40 patients were referred from the 
general practitioner, ten of whom had been referred to a 
hospital specialist in the past with a similar problem. The 
remaining seven had been seen by either a dermatologist 
or a general surgeon before referral to the combined 
clinic. The majority of these patients had already been 
screened for or treated blindly for threadworms 
(Enterobius vermicularis) before referral. The remaining 
two patients proved negative on subsequent testing using 
adhesive tape. 
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Symptoms reported by the patients included perianal itch 
alone in 25, itch and pain in 11, and perianal pain alone in 
four. The median duration of symptoms was 3 years (range 
2 months to 41 years). The findings on physical examination 
are shown in Fig. 1. 


Patch testing 


Patch tests were performed in 32 patients as eight declined 
this investigation. They were tested against the European 
standard series, a steroid series and a topical medicament 
series. Eighteen of the 32 had positive patch tests. Positive 
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reactions were found in all patient groups and this probably 
reflects the numerous topical treatments applied previously. 
The majority of these were not thought to be clinically 
relevant as all but one of the patients had ceased to be in 
contact with preparations containing the relevant allergens. 
The only patient who may have had a relevant result was 
sensitive to 1 per cent para-phenyl diamine). He did not 
have dyed hair but his wife did. She shampooed her hair in 
the bath water which the patient later bathed in. His only 
clinical finding was some superficial perianal fissuring. 
Once his wife stopped shampooing her hair in the bath, his 
symptoms resolved. 


General health questionnaire 


All patients completed a general health questionnaire 
(GHQ 28). Three of the 40 questionnaires were incorrectly 
completed and were therefore not included. Five of the 
remaining 37 scored above the threshold of 7/8. 


‘Treatment 


All patients were advised on the use of aqueous cream or 
emulsifying ointment as a soap substitute, were advised on 
avoidance of soap and bubble baths, and instructed not to 
shampoo their hair in the bath. 

A topical steroid was prescribed in all patients with a 
dermatosis. The steroid préscribed varied in potency 
from 1 per cent hydrocortisone to clobetasol proprionate 
ointment depending on the severity and degree of 
lichenification. The steroid ointment was applied once 
at night with instruction that a 30-g tube should last for 
3—6 months. 

Once the symptoms had resolved, the patients were 
advised to discontinue the steroid application but to 
continue with the soap substitute. The steroid ointment 
could be used again if symptoms returned. In the three 
patients with no perianal skin changes, aqueous cream was 
advised as a soap substitute to help with the itch and 5 per 
cent lignocaine ointment was prescribed if there was the 
additional symptom of pain. No topical steroid was used in 
these patients. 

In the first instance no treatment was given for any of the 
first-degree haemorrhoids seen on proctoscopy. One deep 
fissure im ano was treated conservatively with intralesional 
triamcinalone injections (10 mg/ml) with a good response. 
Two patients were referred for surgery, one for laying open 
ofa fistula # ano and the other for excision of large perianal 
skin tags. On histological examination of these tags, there 
was no granulomatous change. 

Patients were all seen for follow-up at the time of patch 
testing and all had reported improvement or complete 
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resolution of symptoms. The two patients with lichen 
planus had further follow-up ın the dermatology clinic. 


Discussion 


In this series 34 of 40 patients presenting with pruritus anı 
had an underlying dermatosis which accounted for their 
symptoms, the commonest being psoriasis. Over half of the 
patients patch tested had positive reactions. Ten of those 
with signs of psoriasis and four of those with signs of eczema 
had a positive patch test. Only two patients had anorectal 
pathology requiring operation while the remainder re- 
ported an improvement in symptoms or complete resolu- 
tion with medical management. 

Pruritus anı is often classified as being idiopathic’ which 
is more often associated with transient and intermittent 
symptoms”. Suggested exacerbating factors include diet 
(e.g. coffee, tea, dairy products, chocolate, tomatoes), poor 
personal hygiene/soiling and stress’*”. Patients with 
secondary pruritus anı generally have more persistent 
symptoms, usually with an identifiable cause. Dermato- 
logical conditions can be the underlying problem and the 
perianal skin may be the only site affected’. 

The incidence of benign or malignant anorectal condi- 
tions associated with pruritus ani has varied between 
previous studies. Smith et a/.' found prolapsing internal 
haemorrhoids in eight (11 per cent) of 75 patients. In this 
series, 25 per cent of patients had benign anorectal 
pathology. Daniel eta/.’° not only found benign pathology 
in 50 per cent of patients but also found coexisting anorectal 
neoplasia in 16 per cent. In the present series no anorectal 
neoplasia was found. This may be a reflection of the 
different median age at presentation (42 versus 52 years in 
Daniel’s series). 

Contact sensitivity may be an important factor in pruritus 
ani'''*. Eighteen of 32 patients in this series had positive 
patch tests, with fragrance mix, preservatives and topical 
antibiotics being the commonest allergens. Only three were 
nickel-sensittve and no patient was sensitive to local 
anaesthetics. 

The General Health Questionnaire has been used to 
identify potential cases of psychiatric illness'*!° and the 
threshold score of 7/8 has been found to be particularly 
sensitive and specific’’. Anxiety and depression are often 
quoted as aggravating factors for pruritus ani’® but ın this 
series only five of the 37 patients scored above the threshold. 

This study has shown that the majority of patients with 
long-standing pruritus ani had an underlying dermatosis. 
Patch testing is an important part of the investigation of 
these patients as there is a high incidence of sensitization to 
previously used topical preparations as shown in this series. 
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Contact sensitivity may therefore aggravate the condition 
and increased patient awareness of potential allergens will 
help in their future management. 

The findings of this study suggest that patients with long- 
standing pruritus ani with no other symptoms to suggest 
colorectal pathology should be referred to a dermatologist 
for assessment and patch testing. 
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Background: Traditionally, left-sided colon obstruction is managed by a multistaged defunctioning 


colostomy and resection. However, there is growing acceptance of one-stage primary resection and 


anastomosis with on-table antegrade irrigation. This paper presents a series of patients managed 


prospectively by primary anastomosis without intraoperative colonic lavage. 


Methods: Emergency resection of acutely obstructed left-sided colonic carcinomas was performed. 


This was followed by primary anastomosis without on-table lavage after bowel decompression using a 


new technique. 


Results: Fifty-eight consecutive, unselected patients underwent bowel decompression, resection and 


primary colocolic anastomosis. Only one patient developed a leak at the anastomotic site, requiring 


pelvic abscess drainage and transverse loop colostomy. One death occurred 12h following surgery. 
Autopsy confirmed that this was due to myocardial infarction. Mean hospital stay was 9-8 days. 
Conclusion: Emergency surgery on the obstructed left colon can be carried out safely after 


decompression alone, without intraoperative colonic lavage. 
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introduction 


Although left-sided colonic obstruction is often managed 
by the traditional method of staged defunctioning colost- 
omy and resection, there has been a trend towards one-stage 
primary resection and anastomosis’. This is now widely 
regarded as a safe alternative to the other multistaged 
options, even in the elderly®”. However in all these reported 
series, on-table antegrade colonic irrigation was performed 
to decompress and clean the proximal obstructed colon. 
While decompression may be desirable (to decrease 
distension, facilitate abdominal closure and improve 
colonic blood supply), there is some evidence that complete 
cleaning of the colon of faecal matter is not necessary for 
ensuring anastomotic integrity™”. Both Hsu!? and Nyam 
etal.’ have suggested that decompression without lavage is 
safe but in neither series was the decompression performed 
very early in the procedure and neither study was 
prospective. 

In this centre, over the past 9 years antegrade irrigation 
has been abandoned in favour of a novel technique of 
proximal decompression alone before anastomosis. The 
bowel is decompressed long before the mesentery is divided 
and the tumour resected. The authors’ experience with 
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58 consecutive patients treated in this fashion is now 
reported. 


Patients and methods 





From October 1989 to June 1998, cutive patients 
with acute intestinal obstruction due ro left-sided colonic 
lesions were operated on by the authors (of registrar and 
consultant grade) using the procedure described below, No 
patient was excluded and Hartmann’s procedure was not 
performed. 

All patients were given perioperative antibiotics, ampi- 
cillin/clavulanic acid 1-2 g or ceftriaxone 2 g with metroni- 
dazole 500mg intravenously, every 8h, depending on 
availability. The antibiotic regimen was administered for 


24h only. Wounds were inspected at 5 and 10 days after 


operation and again at 4weeks. Wound infection was 
defined as serous or purulent discharge occurring at anv 





time during observation. Anastomotic dehiscence was 
diagnosed on clinical grounds alone. 

At laparotomy, the obstructing lesion and adiacent colon 
were mobilized for resection. Before division of the 
mesentery, its vessels or the gut, a [0-cm segment of 
distended colon immediately proximal to the obstructing 
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lesion was emptied of its contents by manually milking it 
proximally and placing a crushing (e.g. Kocher’s) clamp 
across the colon. A purse-string suture was placed in this 10- 
cm collapsed segment of bowel (between the crushing 
clamp and the obstructing lesion) and a 36-Fr chest tube 
was inserted via a colotomy secured by the purse-string 
suture. 

Gentle suction was applied to the chest tube as the 
crushing clamp was removed and the chest tube slid 
proximally into the obstructed distended colon. The colon 
decompressed rapidly and easily since it was distended 
mostly with gas and liquid faecal matter. Although some 
attempt was made to milk air and fluid from the distended 
proximal colon as the chest tube was advanced, no effort was 
spent in ensuring near complete colonic emptying, even if 
bits of solid faecal matter were present. It was very unusual 
for this multiperforated 36-Fr chest tube to become blocked 
but if this did occur the tube was flushed with a bladder 
syringe of saline. After rapid decompression of the colon 
(mean duration 12 (range 7-18) min), the chest tube was 
withdrawn and the purse-string suture tied. Division of the 
mesentery, colon resection and primary anastomosis were 
then performed, the purse-string being included in the 
specimen. In the short period between decompression and 
anastomosis the bowel wall at the resection margin 
appeared well vascularized, healthy and relatively normal 
(not thin walled or friable). The entire two-layered 
anastomosis was completed using an inverting suture 
technique so that no mucosa pouted after the initial full- 
thickness layer was completed. The abdomen was closed 
without lavage or drainage. 


Results 


Fifty-eight consecutive patients were studied prospectively. 
Age ranged from 54 to 89 (mean 63) years; there were 36 
men and 22 women. The sigmoid colon was the commonest 
site (55 per cent), followed by the descending colon (28 per 
cent), distal transverse colon (10 per cent) and splenic 
flexure (7 per cent). All obstructing lesions were proven 
histologically to be adenocarcinomas. 

Hospital stay ranged from 4 to 21 (mean 9-8) days. Two 
patients required postoperative ventilation in the intensive 
care unit. Neither developed anastomotic complications. 
One 80-year-old patient died 12h after surgery from a 
myocardial infarction which was confirmed at autopsy. 

The only anastomotic leak occurred in a 61-year-old 
woman with a sigmoid carcinoma (Dukes C). At laparotomy 
on day 6, a pelvic abscess adjacent to the anastomosis was 
drained and a proximal defunctioning transverse loop 
colostomy was performed. The patient recovered well and 
was discharged after a total of 15 days in hospital. Superficial 
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wound infections occurred in seven patients (12 per cent); 
none of these required further surgery. 


Discussion 


While the major advantage for primary anastomosis after 
peroperative colonic lavage for left-sided colonic obstruc- 
tion is that it is single stage, does not result in colostomy, 
may have lower associated morbidity and mortality rates 
and shorter hospitalization than the multistaged procedure, 
there are several drawbacks. Colonic lavage takes more time 
(44 min according to Forloni et a/.'*) than decompression 
(12 min). It also uses several litres of solution for irrigation 
and may be associated with more risk of spillage and 
contamination than decompression without lavage’’. In a 
third world setting, disposable drainage bags or sterile 
anaesthetic elephant tubes may not be readily available in an 
emergency. Moreover, recent evidence shows no clear 
association between failure to clean the colon thoroughly 
and anastomotic dehiscence®””’. 

The present series supports the view that complete 
clearing of the proximal colon of all faecal residue is 
probably unnecessary. However, decompression of the 
colon is recommended as this facilitates closure of the 
abdomen and may actually improve the blood supply and 
tone of the decompressed gut wall. The 36-Fr chest tube is 
multiperforated and has a wide bore so, while freely 
draining the bowel gas, it is less likely to become blocked 
by the thick liquid contents of the obstructed colon. 
Although Nyam eta/.'* used decompression before anasto- 
mosis, the present authors believe that it may be more 
valuable to decompress the bowel early, before the 
mesentery is divided and the gut resected. This additional 
time allows improved vascularity to the collapsed bowel 
wall and probably permits some improvement in ‘tone’ and 
anastomotic security since the cut edges no longer appear 
thin walled and friable but would hold sutures almost as well 
as normal colon. 

There is as yet no prospective randomized trial compar- 
ing decompression alane with decompression plus colonic 
irrigation. The only retrospective study available shows no 
advantage to irrigation’’. Because lavage is cumbersome, 
costly, time consuming and possibly increases the risk of 
spillage, colonic decompression without lavage and primary 
anastomosis for left-sided colonic obstruction is recom- 
mended. 
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Introduction 

Primary perineal healing after proctectomy depends on the 
pathological condition prompting surgery as well as 
technical factors’. Discounting the effects of radiotherapy, 
persistent perineal sinuses seem to be more frequent 
following proctectomy for inflammatory bowel disease 
(IBD) than for malignancy. 

One large American study” reported a 30-day healing rate 
of 61 per cent after surgery for ulcerative colitis, whereas 
only 80 per cent of perineal wounds had healed at 200 days 
after operation for IBD. A UK series’ similarly reported 
primary healing in 69 per cent of patients with ulcerative 
colitis. The economic consequences of perineal healing 
failure are considerable. 

Although ileal pouch—anal anastomosis is now the most 
frequently undertaken procedure in patients with ulcerative 
colitis, proctocolectomy and permanent ileostomy is still 
occasionally required and more certain perineal wound 
healing is important. 

Although intersphincteric rectal excision may offer 
superior healing to conservative proctectomy, both techni- 
ques often result in a persistent perineal sinus (18 per cent 
for intersphincteric excision versus 33 per cent for the 
conservative operation)’. More recently, consideration has 
been given to a technique of partial anal conservation’ 
involving stapling of the anal canal at the dentate line, 
despite its similarity to conservative proctectomy. A retro- 
spective study was undertaken to determine the outcome of 
internal sphincter-preserving proctectomy (ISPP) in pa- 
tients with ulcerative colitis. 


Patients and methods 

Twenty-six patients (13 women) of median age 55 (range 
27-79) years who underwent ISPP for ulcerative colitis 
between 1986 and 1997 were analysed retrospectively. At 
the time of operation, 19 patients were receiving predniso- 
lone (median dose 30 (range 5-60) mg) and one was taking 
adrenocorticotrophic hormone. 


1344 British Journal of Surgery 1999, 86, 1344-1345 


Five patients were lost to follow-up: three had no record 
of review by a surgeon and two were not reviewed by any 
clinician. These patients were excluded from analysis 
despite the assumption that wound healing had been 
satisfactory. 


Internal sphincter-preserving proctectomy (Fig. 1) 

Perimesenteric or perimuscular rectal excision may be 
employed during the abdominal phase. When the upper 
anal canal is approached, the low rectum is cross-clamped 
and the anal canal cleaned from below. The rectum is 
divided just above the anorectal junction (red shading) and 
the rectum is removed; the perineal phase is facilitated by 
rectal division as close as possible to the top of the anal canal. 





Fig. 1 The technique of internal sphincter-preserving 


proctectomy. The low rectum (red shading) is dissected from 
above. The muscular rectal wall is utilized as the plane of 
dissection until the upper anal canal is reached. After rectal 
cross-clamping, the anus and low rectal stump are cleaned from 
below before division below the clamp (junction of red and green 
shading). The anal canal and rectal stump are stripped of 
epithelium leaving the internal anal sphincter (IAS) (green 
shading). The pelvic floor is closed by approximation of the IAS 
with absorbable sutures, and the skin is closed primarily. EAS, 
external anal sphincter 
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The perineal operator infiltrates dilute adrenaline solu- 
tion subdermally and subepithelially in the anal canal and 
excises all epithelium from distal to the anal verge to the 
point of rectal division (green shading). Sufficient perianal 
skin is excised to allow tension-free approximation of the 
perineum, avoiding a wound in a deep cleft. By this means, 
the natal cleft may be flattened completely. 

The internal sphincter and then perineal skin are 
approximated with absorbable sutures and the pelvis is 
drained abdominally. 


Results 

Of the remaining 21 patients, 17 had achieved complete 
perineal healing at the time of first outpatient review at a 
median of 58 (range 14-112) days. Healing had not occurred 
in three patients at the first review but had done so by the next 
(79,91 and 170 days). No patient required further surgical or 
nursing intervention. One patient remains with an asympto- 
matic perineal pit. Twenty of 21 patients experienced 
perineal healing without formation of a persistent sinus. 


Discussion 


Preservation of the internal anal sphincter during proctect- 
omy for ulcerative colitis has avoided persistent perineal 
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sinus formation. Yamamoto et al.! defined a 12-week cut-off 
between ‘early’ and ‘delayed’ perineal healing; by this 
criterion only two patients in the present series experienced 
delayed healing, and persistent perineal sinus was not seen. 
ISPP may offer improved perineal healing after proctect- 
omy without increased technical difficulty. 
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Background: Sentinel lymph node biopsy is a procedure that examines the first tamour-draining lymph 
node. Touch imprint cytology may provide a quick method for intraoperative screening of sentinel 
lymph nodes for the presence of metastases. 

Methods: Touch imprint cytological analysis of sentinel lymph nodes was compared prospectively with 
the findings obtained on routine paraffin sections. Touch imprint slides from 55 patients with breast 
cancer were prepared during operation from multiple sections of sentinel lymph nodes, stained with 
haematoxylin and eosin. A cytopathologist blinded to the histological results interpreted the smears. 
Results: The concordance between touch imprint and paraffin sections of sentinel lymph nodes was 98 
per cent (54 of 55). When touch imprint analysis of sentinel lymph nodes was compared with paraffin 
sectioning of all lymph nodes from the axillary node dissection, the concordance was 95 per cent (52 of 
55). The sensitivity and specificity of sentinel lymph node touch imprints in detecting metastases were 
82 and 100 per cent respectively. The positive and negative predictive values were 100 and 93 per cent 
respectively. 

Conclusion: Touch imprint cytology is potentially useful for the intraoperative evaluation of sentinel 


lymph nodes in patients with breast cancer. 
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introduction 


Axillary lymph node staging continues to be an important 
component of breast cancer management for planning 
systemic adjuvant therapy. Recently there has been 
considerable interest in lymphatic mapping for breast 
cancer to identify the first tumour-draining lymph node, 
termed the sentinel node. If this node is free from 
metastases, the remaining axillary nodes should be clear, 
obviating the need for a complete axillary dissection. 

The status of axillary lymph nodes has been evaluated 
during operation by frozen section analysis, although this 
is not 100 per cent sensitive in comparison with paraffin 
section analysis. Touch imprint cytology is another 
method that has been evaluated during operation for 
several types of cancer”. Imprint cytology of axillary 
nodes in patients with breast cancer has the potential not 
only to be quicker and cheaper than routine histological 
examination, but also to assess a greater volume of the 
node by examining multiple sections, possibly resulting in 
improved accuracy’. 
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The present study compared the results of touch imprint 
cytology of sentinel lymph nodes with paraffin section 
histology of the same sentinel lymph nodes and of the 
complete axillary specimen. 


Patients and methods 


Sentinel lymph nodes from patients with breast cancer, who 
had undergone sentinel lymph node biopsy and axillary 
lymph node dissection as part of their treatment between 
September and December 1997, were studied. Patients who 
had had previous breast or axillary radiation therapy, 
axillary surgery or chemotherapy were excluded. The 
sentinel lymph node biopsy technique used in this study 
involved injection of sosulfan blue dye (Lymphazurin; Ben 
Venue Laboratories, Bedford, Ohio, USA) into the breast 
tissue around the primary tumour or around the cavity from 
a previous biopsy. The first blue lymph node in the 
lymphatic chain was identified as the sentinel lymph node. 
Following excision of the sentinel node, the axillary lymph 
node dissection was completed for comparison’. 
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Immediately after excision, the fat was dissected from the 
sentinel lymph nodes and each node was divided in two if the 
diameter was less than 8 mm, or cut into multiple sections of 
3-mm thickness if the diameter was greater than 8mm. A 
cellular smear was prepared by scraping one surface of each 
serial section with a slide and then smearing this material on 
toa second slide. This second slide, the touch imprint slide, 
was fixed immediately in 95 per cent alcohol and 
subsequently stained with haematoxylin and eosin. One 
touch imprint slide was prepared from each serial section of 
the sentinel lymph nodes for each patient. All slides were 
prepared in the operating room and stained by a surgeon. 
The slides were numbered consecutively and kept for 
examination by an experienced cytopathologist who was not 
aware of the histopathology results. The corresponding 
portion of the sentinel lymph node was labelled separately, 
fixed in formalin, and subjected to routine paraffin section 
and staining with haematoxylin and eosin. Specimens from 
axillary lymph node dissections were also submitted 





Fig.1 This sentinel lymph node touch preparation is positive for 
metastatic adenocarcinoma. Note the striking difference between 
the large pleomorphic adenocarcinoma cells and the much 
smaller benign lymphoid cells (original magnification X 400) 
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separately for routine pathological examination. 

The presence of malignant cells in the touch imprint slide 
was defined as a positive cytology result (Fig. 1). Results 
from sentinel lymph node touch imprint cytology were 
compared with those of permanent paraffin sections as the 
reference standard. 

The Epi Info 6.0 program (Centers for Disease Control 
and Prevention, Atlanta, Georgia, USA) was used for data 
processing. Sensitivity and specificity were calculated to 
determine the accuracy of the sentinel lymph node touch 
imprint technique. 


Results 


Among 60 patients who had surgery during the study 
period, one or more sentinel lymph nodes were identified in 
55 (92 per cent). Of these 55 patients, 25 (45 per cent) 
presented with clinical symptoms and 30 (55%) with a 
mammographic abnormality. The mean(s.d.) age of the 
patients was 56(12-8) years. Of the 55 patients, 17 had 
invasive cancer, 34 had invasive and żn situ cancer. three had 
m situ cancer and one had medullary cancer. Mean(s.d.) 
tumour diameter was 1-7(1-1)cm. A total of 138 sentinel 
lymph nodes was found (mean(s.d.) 2-5(1-9) nodes per 
patient), and 999 axillary lymph nodes were dissected from 
axillary specimens (mean(s.d.) 18(8-8) nodes per patient). 

Touch imprint cytology results were 98 per cent (54 of 
55) concordant with those of the paraffin sections of sentinel 
lymph nodes (Table 1). There was one false-negative 
finding: in one patient the touch imprint was negative but 
the sentinel lymph node paraffin section contained a 
microfocus of malignant cells (measuring approximately 
1-2 X 0-3 mm). This touch preparation was less than 
optimal owing to limited cellularity and air-drying artefact. 
Imprint cytology was 93 per cent sensitive, 100 per cent 
specific, and had a positive predictive value of 100 per cent 
and a negative predictive value of 98 per cent for predicting 
sentinel lymph node status. 


Table1 Test characteristics of touch imprint cytological analysis of the sentinel lymph node in diagnosing metastases, using paraffin 


sections of sentinel and axillary lymph nodes as reference 


Sentinel lymph node status 


Positive Negative 
Touch imprint 
Positive 14 0 
Negative 1 40 


“Complete axillary dissection lymph node status 
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Paraffin section 
Axillary lymph node status” 
Positive Negative 
14 0 
3 38 
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Touch imprint cytology correctly predicted the status of 
only 52 axillary dissections in 55 patients (95 per cent 
accuracy; 38 true-negative and 14 true-positive patients). 
There were two false-negative sentinel lymph nodes from 
the sentinel lymph node biopsy method (Table 1). Imprint 
cytology was 82 per cent sensitive, 100 per cent specific, and 
had a positive predictive value of 100 per cent and a negative 
predictive value of 93 per cent for predicting axillary node 
Status. 


Discussion 


There is considerable interest in identification of the 
sentinel lymph node, to minimize the complications of 
axillary node dissection. A sentinel node free of metastases 
would eliminate the need for additional node removal, 
whereas a sentinel node with metastases could lead to a 
complete dissection. A rapid and reliable means of 
evaluating the sentinel node at the time of operation would 
allow immediate decisions to be taken regarding further 
surgery. 

Fisher etal.” reported an accuracy of only 90 per cent for 
frozen section of axillary nodes compared with paraffin 
sections, and 94 per cent for touch imprint cytology, using 
axillary lymph node status in the same group of patients as 
the reference standard. Imprint cytology may be at least as 
accurate as frozen section. 

The sensitivity in reported series of touch imprint 
cytology of axillary nodes has ranged from 93 to 100 per 
cent, The majority of these studies did not relate the 
results of touch imprint cytology to the lymph node status 
from standard axillary dissection. The sensitivity of touch 
imprint cytology was decreased compared with standard 
axillary lymph node dissection results because of limitations 
in the lymph node sampling method”. 

In this study touch imprint cytology was 98 per cent 
concordant with sentinel lymph node histological findings, 
but only 95 per cent concordant with axillary status, due to 
failure of the node sampling technique. Improvements in 
the sentinel lymph node biopsy technique could increase 
the accuracy of touch imprint cytology. 

In the present study one false-negative touch imprint 
cytology result was in a patient with a single focus of 
micrometastasis. Identification and treatment of patients 
with micrometastatic disease may not affect survival”). 

Giuliano etal’! reported the use of immunohisto- 
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metastases in sentinel lymph nodes. Immunohistochem- 
ical staining can also be applied to touch imprint specimens, 
perhaps with similar improvements in sensitivity. 

Touch imprint cytology is easily performed, accurate, 
and also suitable for immunohistochemical staining. It 
could be used during operation for sentinel lymph node 
evaluation. 
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Background: The mortality rate associated with acute mesenteric ischaemia (AMI) remains high. 
Diagnosis is frequently confounded by the non-specific history and physical signs, in conjunction with 
the absence of a reliable biological assay. Glutathione S-transferase (GST) is an enzyme with a crucial 
role in cellular homoeostasis, the a isoenzyme of which is highly specific to small bowel and liver. This 
study assessed GST as a marker for AMI. 

Methods: Twenty-six patients with acute abdominal pain were enrolled. Each patient manifested a 
diagnostic dilemma, with a potential diagnosis of AMI. Plasma was reserved for aGST assay during 
routine blood testing and stored at —20°C for analysis. A final diagnosis was made by autopsy, 
laparotomy, a definitive other investigation or a return to full health. 

Results: Twelve patients had AMI. Plasma «GST was significantly increased in patients with AMI 
(P<0-0001). Although pH differed and other biochemical changes occurred, only aGST accurately 
predicted AMI. 

Conclusion: A threshold of 4ng/ml for aGST was 100 per cent sensitive and 86 per cent specific for 
AML. If these observations can be confirmed, evaluation of «GST may reliably predict the presence or 


absence of AMI. 
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Introduction 


Although acute mesenteric ischaemia (AMD is a condition 
with an associated mortality rate that usually approximates 
50 per cent’, mortality rates of 33 per cent have been 
described when the diagnostic delay is kept to less than 12 h 
by using early arteriographic investigation with aggressive 
management’. Even so, the diagnosis ts frequently made at 
too late a stage for successful intervention. This is generally 
attributed to the notorious difficulty of clinical diagnosis 
and the absence of a reliable test short of mesenteric 
angiography or laparotomy. Indeed, even at laparotomy, 
making a decision about the ultimate viability of apparently 
ischaemic intestine may be difficult”. 

The glutathione S-transferases (GSTs) are a family of 
enzymes involved in the detoxification of a range of toxic 
and foreign compounds within the cell by conjugation to 
glutathione. The enzymes are grouped into families based 
on their isoelectric point: œ, =, u and 0, as well as a 
microsomal form®. The different GSTs have relatively 
unique distributions ın various organs’, and this enables 
them to be used as relatively specific biomarkers of organ 
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damage. Serum «GST is a more sensitive marker of hepatic 
injury than the aminotransferases ın several conditions® !°, 
while urinary wGST and nGST are specific and sensitive 
markers of proximal and distal renal tubular injury 
respectively''*!*. aGST 1s also known to be present in the 
small intestine”? and, based on a rodent model of superior 
mesenteric artery ligation, ıt has been suggested that it may 
be a sensitive marker of ischaemic injury to the small 
bowel", 

This study was designed to evaluate the ability of ~GST 
to predict intestinal ischaemia in the clinical situation. To 
this end, plasma concentrations of ~GST were assessed in a 
group of patients with complex, difficult clinical presenta- 
tions who complained of abdominal pain and had clinical 
signs potentially consistent with AMI. 


Patients and methods 


Twenty-six patients were selected prospectively from the 
cohort of patients seen during emergency call over an 18- 
month period. Each patient had acute abdominal pathology 
of unclear aetiology, and these constituted all patients seen 
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by the authors over the time period in whom the diagnosis of 
AMI was considered as a diagnostic possibility. Many had 
undergone recent laparotomy or had significant compli- 
cated co-morbidity, including acute myocardial infarction, 
cardiac dysrhythmia or multiple organ failure. As a result, 
each patient either had a clinical diagnosis of AMI, or had no 
definitive diagnosis but was thought to have a significant 
chance of having ischaemic intestine. A final diagnosis was 
made either by laparotomy, autopsy, a definitive radiologi- 
cal investigation or a return to full health. Patients without 
ischaemic bowel were deemed to be controls, while those 
with ischaemic bowel were placed in the AMI group. All 
patients who underwent laparotomy and were found to have 
ischaemic bowel had segments of infarcted bowel that were 
not viable. Patients who had a diagnosis made by autopsy 
alone had been deemed unfit or inappropriate candidates 
for surgical intervention. 

A separate group of patients with non-specific abdominal 
pain and no evidence of abdominal pathology was studied to 
determine the normal range of aGST. 

At the time of initial clinical review, a 2-5-ml blood 
sample was reserved in an ethylenediamine tetra-acetic 
acid-coated standard phlebotomy vial. Plasma was sepa- 
rated and stored at —20°C for batch analysis at a later date. 
Samples were also taken to determine white cell count 
(WCC), pH, base excess, and amylase, aspartate amino- 
transferase (AST) and alanine aminotransferase (ALT) 
levels. These were all examined routinely using standard 
laboratory systems. Analysis of stored plasma samples for 
aGST was performed blindly in batches using 
the HEPKIT-Alpha (Biotrin International, Dublin, 
Ireland)!°. This is a commercially available quantitative 
enzyme immunoassay which takes approximately 2h. All 
tests for «GST were performed by persons unaware of the 
group to which the patients belonged. 

Statistical analysis, including assessment of normal 
distribution of data, was performed using Sigmastat for 
Windows version 1.0 (Jandel Scientific Software, San 


Rafael, California, USA). Parametric data are presented as 
mean(s.d.) and were analysed using Student’s t test. Non- 
parametric data are presented as median (interquartile 
range) and were analysed using the Mann-Whitney rank 
sum test. A value of P<0.05 was considered to be 
statistically significant. 


Results 


Twenty-six patients with acute abdominal pathology and a 
complex clinical background were assessed. Twelve patients 
were ultimately diagnosed as having acutely ischaemic 
bowel (Table 1). Of these, six had an ischaemic segment of 
small bowel consistent with occlusive mesenteric ischaemia, 
either within 4 days of other unrelated laparotomies (7 = 3), 
after coronary artery bypass surgery (n= 1) or without an 
obvious predisposing cause (n=2). The other six patients 
had generalized mesenteric ischaemia consistent with a 
hypoperfusional non-occlusive unjury secondary to myo- 
cardial failure (n=4) or related to multiple organ failure 
with hypotension (7=2). The remaining 14 patients were 
designated as controls and had a final diagnosis of intra- 
abdominal sepsis (=5), pancreatitis (n=2), intestinal 
obstruction (n=2) or myocardial infarction (#=1). 
Mesenteric ischaemia was assumed to be absent in four 
patients whose condition resolved completely. 


Plasma a glutathione levels 


Measurement of wGST levels in control patients revealed 
values of less than 3 ng/ml in all except two patients, with a 
median level of 1-6ng/ml. One control patient (aGST 
11-0 ng/ml) had normoamylasaemic pancreatitis confirmed 
radiologically, while a second (wGST 29-9 ng/ml) had end- 
stage septicaemic shock secondary to a perforated peptic 
ulcer. All patients with mesenteric ischaemia had an aGST 
level greater than 5 ng/ml. The median value was signifi- 
cantly raised at 75-8 (range 5-2-400) ng/ml (P< 0-0001). A 


Table1 Results of haematological and biochemical assessment of patients with abdominal pain of unclear aetiology and a possible di- 


agnosis of ischaemic bowel 


t > ' : 
bd GST . 


WCC _ AST 


, a ALT 

Diagnosis . . = *' (ng/mit:, i pH* ` (mmolt ©  (umts/di)* -~ (X10 pert (unrte/)* (units/)* 

Normal range: > = oce 7-35-7 45 -20tò +20 80-330 att 540 , 540 ' 

AMI (n= 12) , 75-8 (22-4-1530) -7-18 (710-740) —9.0(6 3) 275 (155-344) 17 5(7 6), 165 (33-305) 69 (30-288) 
Patents per assay 12 10 10 12: 3 11 11 11 

Control (n=14) ' 1-6 (0-8-2-2) 7-40 (7-39-7-40) —3-4(6-5) 208 (74-535) 12-5(8 8) 38 (30-97) 26 (17-82) 
Patents per assay 14 6 ` 8 8 12ra 10 10 

P- <0-00014 0 212+ 0-145 0-644 9175 0-064 0-08+ 


“Values are median (interquartile range) or }mean(s.d.). GST, glutathione S-transferase; WCC, white cell count, AST, aspartate aminotransferase; ALT, 
alanine ammotransferase; AMI, acute mesenteric ischaemia. {Mann-Whitney rank sum test, §Student’s t test 
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scattergram of the @GST values for control and AMI 
groups demonstrated a line of demarcation between groups, 
suggesting the upper limit of normal to be approximately 
3 ng/ml (Fig. 1). The normal range for the assay (95 per cent 
confidence interval) calculated from the patients with non- 
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Fig.1 Dot plot demonstrating the range of a glutathione 
transferase (GST) values in patients with acute mesenteric 
ischaemia (AMI) and without mesenteric ischaemia (control). A 
value of +ng/ml (dotted line) was selected as the upper limit of 
normal for aGST 


specific abdominal pain was 0-2-8 ng/ml. Assessment of 
aGST proved to be highly accurate at predicting AMI with 
an overall predictive value of 92 per cent using a cut-off 
value of 4 ng/ml (Table 2). 


Other biochemical parameters (Tables 1 and 2) 


Although patients with AMI had a lower pid than controls, 
the overall accuracy was only 69 per cent. Base excess was 
reduced in patients with AMI, but the low specificity of this 
test led to an accuracy of only 67 per cent. Similarly, amylase 
level and WCC were increased in patients with AMI, but 


predictive values were poor. Serum transaminase (AST and 
ALT) levels were increased in several patients with AMI, 
however, this tended to be associated with hypopertusional 
non-occlusive ischaemia and predictive values for AMI were 
low. 


Subgroup analysis of patients with acute mesenteric 
ischaemia (Table 3) 


six patients who had an ischaemic segment of small bowel 


i 


Table2 Predictive values and accuracy of @ glutathione S-transferase isoenzyme analysis at detecting the presence of mesenteric 
ischaemia in patients with abdominal pain of unclear aetiology in comparison to other standard available measurements, using a 


cut-off value of 4ng/ml 





Final diagnosis was determined by laparotomy, autopsy, a definitive investigation or return to full health. A test was considered positive when oursid 





e the 


normal range in any patient with acute mesenteric ischaemia. GST, glutathione S-transferase; WCC, white cell count; AST, aspartate annnotransierase: 


L7 
IN 


ALT, alanine aminotransferase; PPV, positive predictive value: NPV, negative predictive value 


Table3 Comparison of diagnosis, œ glutathione S-transferase, aspartate aminotransferase and alanine aminotransferase levels for pa- 


tients with mesenteric ischaemia with an ischaemic segment of bowel (7 =6) or a generalized non-occlusive mesenteric ischaemia 


(n = 6) 





Values are *mean(s.d.) or tmedian (interquartile range). GST, glutathione S-transferase; AST, aspartate aminotransferase, ALT. alanine 


aminotransferase. ZSqudent’s ¢ test, §Mann-Whitey rank sum test 
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had significantly lower levels of eGST, AST and ALT than 
the six who had hypoperfusional non-occlusive disease, 
suggesting a more global pattern of ischaemia with 
associated hepatic hypoperfusional injury in the latter 


group. 


Discussion 


Of the 12 patients described in this study who had 
mesenteric ischaemia, only six had traditional AMI with a 
simple defined segment of ischaemic bowel. Many patients 
had coexisting pathologies which complicated the clinical 
presentation, and led to dual diagnoses such as AMI with 
multiple organ failure and hypoperfusion. Even so, aGST 
accurately detected ischaemic bowel of any type in all 
affected patients with a high degree of accuracy. 

Many tests have been used previously in an attempt to 
diagnose AMI accurately. Serum markers have been 
evaluated extensively, but most of those studied to date, 
including leucocyte count, pH, base excess, isoenzymes of 
creatine kinase, and AST, have not been sufficiently 
accurate to pass into clinical practice’®. More recently, 
studies using models of superior mesenteric artery ischae- 
mia have suggested that intestinal fatty acid binding protein 
or serum D(—)-lactate may be a useful marker of mesenteric 
ischaemia!”!’. Indeed, the latter test may be of some use in 
the clinical arena as the serum D(—)-lactate level appears to 
be significantly raised in patients with AMI, although it is 
also increased in patients with intestinal obstruction and 
other forms of abdominal catastrophe’”. More recently 
serum D(-)-lactate has been used to help predict colonic 
ischaemia after ruptured abdominal aortic aneurysm repair, 
with a sensitivity of 82 per cent and a specificity of 77 per 
cent??. Similarly, the intestinal fatty acid binding protein 
level was shown to be raised in all of five patients with 
mesenteric infarction, although ıt was only increased in two 
of eight patients with strangulated necrotic bowel which 
required resection”’. None of these serum-derived tests has 
as yet entered routine clinical practice. Angiography and 
laparotomy remain the most tested and accurate means of 
diagnosis, but unfortunately the diagnosis is frequently 
confirmed at autopsy. 

In the present study, an @GST level of less than 4 ng/ml 
appeared to exclude the possibility of ischaemic bowel with 
a negative predictive value of 100 per cent. This may be the 
most important conclusion of the study, as it suggests that 
AMI may be excluded from a differential diagnosis in the 
presence of a normal aGST value. As the test is 
commercially available and can be completed with routine 
laboratory equipment in approximately 2 h, it could be used 
in the clinical assessment of patients who have abdominal 
pain and a significant possibility of AMI. At present, the 
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assay should be used with caution in a population with a 
markedly lower incidence of AMI, as the positive predictive 
value would fall in accordance with incidence (24 per cent 
PPV at 5 per cent incidence; although NPV unchanged at 
100 per cent). 

A raised level of GST strongly suggests the presence of 
AMI, with an overall accuracy of 92 per cent in patients 
suspected of having AMI. In patients with abdominal pain 
who are not in a hypoperfusional state this is highly 
suggestive of the presence of a segment of ischaemic bowel. 
In the context of the patient in intensive care, who may be 
hypotensive and in multiple organ failure, and who has a 
markedly raised aGST level with a concomitant abnorm- 
ality in AST and ALT, it must be considered that non- 
occlusive global hypoperfusion is also contributing to a 
degree of hepatic ischaemia. 

It remains to be seen whether aGST can diagnose 
ischaemic bowel before the onset of infarction in the clinical 
situation. Clearly the assay has potential in assessment of the 
complex acute abdomen, particularly by allowing the 
clinician to reliably exclude the presence of AMI when the 
aGST concentration is less than 4ng/ml. This novel, 
reproducible assay appears useful in the clinical situation 
and warrants further investigation. 
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J. Jeekel, R. L. Marquet and C. H. J. van Eijck. Red blood cells inhibit tumour cell 
adhesion to the peritoneum. Br 7 Surg 1999; 86: 509-13. 


The correct version of Fig. 1 is as follows: 
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Treatment of gallbladder cancer by radical resection 


Sir 


We read the article by Todorok et al. (Br F Surg 1999; 86: 622- 
7) with interest since they report the 5-year survival rate for Tı 
gallbladder carcinomas as 100 per cent with a simple 
cholecystectomy. The tumour node metastasis classification of 
stage T; can be subdivided into T1, and Tib when there is 
invasion of the mucosa and penetration through the mucosa 
into the muscle layer (but not reaching the perimuscular 
connective tissue of the gallbladder) respectively. Results 
reported by the French Surgical Association Survey’ looking at 
724 patients revealed a 28 per cent 5-year survival rate (in 
patients with tumour equivalent to Tib). Hence, this 1s a much 
more advanced condition with a poor prognosis. We agree that 
a simple cholecystectomy ıs enough for patients with Ta 
disease but, because of the poor prognosis of Tıp, we believe 
that an extended cholecystectomy is required’. 

The vast majority of early Tia and Tip gallbladder 
carcinomas are removed laparoscopically with subsequent 
development of port-site metastases and peritoneal deposits. 
We suggest that all suspicious gallbladders® (thickened, 
chronically inflamed, dense adhesions, a long history and 
whether the patient has taken the oral contraceptuve pill and is a 
smoker) should be opened, inspected and sent for frozen- 
section analysis. The procedure should be an open one if the 
frozen-section analysis reports Tı» early gallbladder 
carcinoma. An extended cholecystectomy with excision of the 
port sites and cytostatic washing of the abdomen should be 
carried out’, 

A. A. Riaz 

A. M. Isla 

Department of General Surgery 
Imperial College of Medicine 
Hammersmith Hospital Campus 
London W12 OTS 

UK 


1 Cubertafond P, Gamant A, Cucchiarog C. Surgical treatment of 724 
carcinomas of the gallbladder. Results of the French Surgical 
Association Survey. Ann Surg 1994, 219. 275-80. 

2 Ouchi K, Suzuki M, Tonninuga T, Saijo S, Matsuno S. Survival after 
surgery for carcinoma of gallbladder. Br 7 Surg 1994; 81 1655-7. 

3 Kapoor VK, Benjamin IS. Resectional surgery for gallbladder 
carcinoma. Br F Surg 1998; 85: 145-6. 

4 Sayag AG, Gilly FN, Carry PY, Perdrix JP, Panteix G, Brachet A 
et al. Interoperative chemohyperthermza in the management of 
digestive cancers. Oncology 1993, 50: 333-7. 


1354 British Journal of Surgery 1999, 86, 1354-1357 


Author’s reply 
Sir 


We appreciate the interest in our paper. Based on our results 
and those of others’, we believe that patients with either T}, or 
Tp tumours would have no lymph node involvement and, 
therefore, a simple cholecystectomy should suffice. 
Lymphadenectomy also provides tissue for overall disease 
staging. If there is a suspicious lesion located on the cystic duct 
or on the neck of the gallbladder we usually consider open 
surgery to remove the primary lesion together with regional 
lymph nodes. If frozen-section analysis reveals malignancy 
then hilar bile duct resection and regional lymph node 
dissection are carried out. The French Surgical Association 
Survey” reported a very poor prognosis for patients with T; 
disease but this study was conducted by questionnaire from 73 
different institutions. Patients with understaged disease may 
have been included because of the lack of lymph nodes. Some 
patients with Tıp disease might have lymph node involvement 
and might actually have locally advanced disease. Shimada 
et al.' reported a 100 per cent 5-year survival rate for patients 
with T; disease (Tia n=4; Tip, n=3) and those seven patients 
had no lymph node involvement as in our patients (Tia, n=8, 
Tp, n=5). This is too small a sample size to draw any 
conclusion concerning the adequacy of treatment. We, 
therefore, perform laparoscopic cholecystectomy ın patients 
with a possible T; tumour, especially if there is no elevation of 
tumour markers such as CA19-9 or carcinoembryonic antigen. 
When there is apparent elevation of those markers, however, 
we conduct open surgery. For patients with polypoid tumours 
larger than 10 mm in diameter, we evaluate tumour blood flow 
by ultrasonography to evaluate the possibility of malignancy 
and decide whether open or laparoscopic surgery should be 
carried out. 
T. Todoroki 
Department of Surgery 
Institute of Clinical Medicine 
University of Tsukuba 
Tennodai 
Tsukuba-shi 305-8575 
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Clinical significance of telomerase activity in the non- 
cancerous epithelial region of oesophageal squamous cell 
carcinoma 

Sir 


We read with interest the article by Koyanagi et al. (Br F Surg 
1999; 86: 674-9). The authors observed lymphovascular 
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invasion in three of 45 specimens that were telomerase- 
negative and from adjacent non-cancerous tissues. Careful 
analysis of Table 1 reveals that 26 corresponding carcinomas 
were associated with nodal metastasis. This may imply a high 
false-negative rate for telomerase detection in the adjacent 
non-cancerous tissue. The authors do not seem to have used an 
internal telomerase assay standard to detect false-negative 
results due to the presence of Taq DNA polymerase inhibitors 
despite using an RNase to confirm that the DNA ladder 
generated by polymerase chain reaction and electrophoresis 
was specifically due to telomerase. We also believe that 
telomerase results from endoscopic biopsy specimens should 
be interpreted with caution as 10 000 blood cells are sufficient 
to give a positive telomerase result. The authors’ hypothesis 
can be alternatively tested by measuring human telomerase 
reverse transcriptase (hI RT) mRNA expression in the 
adjacent tissue. The newly described hTRT gene codes for the 
catalytic subunit of telomerase and has been found to correlate 
with telomerase acuvity and the cellular origin of the enzyme’. 
K. Mokbel 
C. Choy 
A. Engledow 
Department of Surgical Oncology 
St Bartholomew’s Hospital 
London EC1A 7BE 
UK 


1 Wada E, Hisatomi H, Moritoyo T, Kanamarn T, Hiki K. Genetic 
diagnostic test of hepatocellular carcinoma by telomerase catalytic 
subunit mRNA. Oncology Reports 1998; 5: 1407-12. 


Authors’ reply 


Sir 

We thank Mr Mokbel and colleagues for their interest in our 
article. Regarding the invasion of blood or lymphatic vessels, 
the mechanism of lymphovascular flow at the oesophageal wall 
is uncertain. It has been considered that the lymphatic capillary 
plexus of the mucosal and submucosal layer communicates with 
widely-spaced channels in the muscular and adventitial layers 
and these channels directly communicate with para- 
oesophageal nodes’. As described previously, the ratio of 
intramural metastasis that was caused by infiltraung cancer 
cells via the transmural lymphatic pathway was less than that of 
regional lymph node metastasis ın clinical data’. The low rate 
of telomerase activity in the adjacent non-cancerous tissues 
implied less incidence of intramural metastases, not a high 
false-negative rate in non-cancerous tissues. 

We have the results of marker ladder and positive and 
negative controls (RNase treatment), but as the assay method 
and significance are regarded as definitely established, we 
removed these results from our paper according to the 
reviewers comment. Our methods were not quantitative, but 
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showed that positive or negative telomerase activity clearly 
gave useful results. We believe that quantitative methods are 
not always more useful than our methods. 
K. Koyanagi 
S. Ozawa 
N. Ando 
H. Takeuchi 
M. Ueda 
M. Kitajima 
Department of Surgery 
Keto Unversity 
School of Medicine 
35 Shinanomacl 
Shinguku-ku 
Tokyo 160-8582 
USA 
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Colonic motility is abnormal before surgery for rectal 
prolapse 


Sir 

We are told in the results section of this paper by Brown et al. 
(Br F Surg 1999; 86: 263-6) that marker studies performed in 
the patient group were normal in five of the seven patients. As 
colonic content moves from one segment to another by way of 
colonic mass contractions, these five patients should have had 
recordable peristaltic waves. A more reasonable explanation for 
their absence is that the motility catheter was not placed 
sufficiently proximal. The tip of the catheter was located in the 
ascending colon in all controls’ but ın only one patient with 
rectal prolapse (incidentally the one with colonic mass actions 
present). As mass actions originate in the nght colon and 
progress for a variable distance, it is reasonable to suggest that 
in all but one case the catheter was not proximal enough to 
record them. 

Recordings of the gastrocolic reflex have been made in the 
sigmoid colon and as this reflex is ın part mediated through the 
vagus nerve it would have been more appropriate to make this 
recording in the transverse colon. The failure to present data 
for the transverse colon poses the question of how many 
perfusion points were present in this segment of the colon. 

Instead of postulating a new pathophysiology for rectal 
prolapse it would be more appropriate to expand the amount of 


www.bys.co uk British Journal of Surgery 1999, 86, 1354-1357 


1356 Correspondence 


control data (as advised by this author’) and reflect objectively 
on possible shortcomings of this study. 

A. Macdonald 

Department of Surgery 

Monklands Hospital 

Airdrie ML6 07S 

UK 

1 Macdonald A. Aspects of colonic motility in idiopathic slow transit 

constipation. MD Thesis, University of Glasgow, 1996. 


Authors’ reply 


Sir 

Many of the points raised by Mr MacDonald were 
acknowledged in our paper and, in particular, we gave details of 
the exact position of the colonic catheter and declared the 
difficulties involved in using this technique. Indeed, by 
presenting all the data, we enabled readers to draw their own 
conclusions. 

In clinical practice ıt is not uncommon for the results of 
colonic motility investigations to be apparently contradictory, 
presumably because the investigative methods are not truly 
physiological. Clearly it would have been better if all the 
catheters had been in the ascending colon. There is 
considerable debate about the site of origin of high-amplitude 
propagated colonic contractions (HAPCs). Some state that 
HAPCs commence in the caecum and ascending colon’, while 
others believe that the transverse colon 1s the site of origin? * 
but consider that the high amplitude wave is propagated as far 
as the lower descending or sigmoid colon. 
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We have assessed the colonic response to a meal by 
comparing left colonic motility in patients and controls. Like 
other authors” * we have referred to this as the gastrocolic 
reflex, though this term may be less than ideal. We consider our 
conclusions to be measured and reasonable on the basis of the 
data. 

A.J. Brown 


16 Alexandra Parade 
Glasgow G31 2ER 
UK 


1 Lemann M, Floune B, Picon L, Coffin B, Jian R, Rambaud JC. 
Motor activity recorded in the unprepared colon of healthy humans. 
Gut 1995; 37: 649-5. 

2 Ford MJ, Camilleri M, Wiste JA, Hanson RB. Differences ın colonic 
tone and phasic response to a meal ın the transverse and sigmoid 
human colon. Gut 1995; 37 264-9 

3 Moreno-Osset E, Bazzocchi G, Lo S, Trombley B, Ristow E, Reddy 
SN et al Association between postprandial changes in colonic 
intraluminal pressure and transit. Gastroenterology 1989, 96. 1265- 
73: 

4 Narducci F, Bassotti G, Gaburri M, Morelli A Twenty four hour 
manometric recording of colonic motor activity ın healthy man Gut 
1987, 28: 17-25. 
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| Book reviews | 
Pancreatic Disease - Towards the Year 2000. 2nd ed. 


C. D. fobnson and C. W. Imrie (eds) 
240 x 158 mm Pp 468 Illustrated 1999 Heidelberg. Springer. £80 


” Searching www.amazon.com and Barnes and Noble 
(www.bn.com) internet sites (keyword ‘pancreas’) I found 168 
and 92 books respectively. So what is new here? This book is a 
_ collection of 40 well written and edited short chapters aimed at 
providing ‘all you wanted to know about pancreatic disease’, or 
almost all. There are five sections: acute pancreatitis, 
transplantation, chronic pancreatitis, endocrine-exocrine 
interactions and cancer. The anglo-teutonic co-operation in 
this book is impressive, with 38 of the authors from the UK and 
19 from Germany. The franco-americano phobia is, however, 
disappointing (three French and one American). An immense 
spectrum is covered, from pure basic science to absolute 
- surgery. Chapters are exhaustively and freshly referenced. 
Typically, such a book is prone to duplications and the quality 
of chapters is not uniform. I agree with the editors that this 
volume represents a ‘true reflection of our current knowledge’; 
I am surprised, however, that a topic such as pseudocyst is 
mentioned only sporadically, to discuss its magnetic resonance 
diagnosis and endoscopic treatment. The editors of BJS asked 
me to consider whether this book ‘fills a gap in the market’ but 
cautioned against empty phrases such as ‘should have a place in 
any library’. Well, it is very hard today to find a ‘gap’ and the 
existing gaps become narrower each day. This is, however, a 
very readable and informative ‘small book’ which should 
greatly appeal to anyone treating, learning about, or writing or 
operating on pancreatic diseases. It has a place in any 
departmental library (sorry) and is a potential source of 
pleasure to individual buyers. 
M. Schein 
New York Methodist Hospital 
506 Sixth Street 
Brooklyn 
New York 11215-9008 
USA 


Ischaemia-Reperfusion Injury 


P. A. Grace and R. T. Mathie (eds) 
251 x 190mm Pp 384. Ilustrated 1999 Oxford: Blackwell Science. Pree not 
supptied 


This is an excellent treatise on ischaemia-reperfusion injury 
that looks at a whole range of issues. Despite having a 
multiauthorship, it is extremely well laid-out and 
comprehensive, with a gratifyingly small amount of overlap 
between the chapters. This is a tribute to the editors. One is 
counselled in reviewing these books, not to use the cliche ‘this is 
a book that should be on every surgeon’s shelf but, ın this case, 
I would almost make an exception. Modern surgery and the 
management of vascular and other surgical patients dictate that 
a fundamental understanding of the pathophysiology of 
ischaemia, and the effects of reperfusion, are clearly 
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understood. Although this is an ever-developing field, this 
book clearly sets out our current understanding of this complex 
area. It is extremely well referenced and all chapters are written 
by acknowledged experts in their field. 

This text will be useful to anyone who 1s involved in basic 
vascular research. It will, however, appeal also to a wider 
audience; many of the chapters will be of enormous interest to 
the less academically minded surgeon. The scope of the book is 
such that it will be informatve to virtually all the subspecialties 
in surgery, not just vascular. It is, necessarily, very detailed and 
the average surgeon will undoubtedly read ıt selectively. ‘This is 
aided by the structure of the chapters, most of which can be read 
easily on their own, without the necessity to have read the 
previous chapters. Most of the chapters are well illustrated and 
the authors should be congratulated on achieving a reasonable 
consistency of style. Overall, this is a superb bookand one that I 
will personally refer to often. 

P. T. McCollum 
Hull Royal Infirmary 
Anlaby Road 

Hull HU3 272 

UK 


Advanced Precautions for Today’s O.R. The Operating 
Room Professional’s Handbook for the Prevention of 
Sharps Injuries and Bloodborne Exposures 


M. S. Davis 
228 X 153mm Pp. 158 Not illustrated 1999 Atlanta, Georgia Sweinbinder 
Publications $14 95. 


This short book highlights some of the hazards faced by both 
the surgical team and patients on entering the operating 
theatre. It specifically addresses the problems of potential 
exposure to viral blood-borne pathogens. Its first section 
provides an overview of the problem, and subsequent sections 
detail how solutions may be identified and how any necessary 
changes can be implemented to provide a safer environment. 
The author is a practsing clinician and the style of the book 1s 
both personal and informal. Indeed the initial stimulus for 
writing the book came from a bad personal experience within 
the operating theatre. The author’s enthusiasm for his subject 
comes through very strongly in the text and his arguments are 
presented in a clear and persuasive fashion. Overall, the book is 
a clear, informative and practical guide to relatively simple 
measures that may be taken to make the operating theatre a 
safer workplace for all members of the surgical team and their 
patients. There should be a place for this volume in the coffee 
rooms of operating suites throughout the country. 
D. Lambert 
Freeman Hospital 
High Heaton 
Newcastle upon Tyne NET TDN 
UK 
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Scientific Surgery 


Klomp HM, Geert H, Spincemaille HJJ, Steyerberg EW, 
Habbema JDF, van Urk H for the ESES Study Group. Spinal 
cord strmulation ın critical limb ischaemia: a randomised trial. 
Lancet 1999; 353: 1040-4. 

Some 120 patents unsuitable for vascular reconstruction were randomly 
allocated to cord stimulation or best medical therapy After 2 years, survival 
(67 versus 65 per cent respectively) and amputation rates (25 versus 29 
per cent) were similar, but analgesic requirements were reduced by cord 
stimulation 


Heikkinen T-J, Haukipuro K, Korvukangas P, Sorasto A, Autio R, 
Sodervik H et al. Comparison of costs between laparoscopic and 
open Nissen fundoplication: a prospective randomised study 
with three month follow-up. 7 Am Coll Surg 1999; 188: 368-76. 
Forty-two patients were included. Both operations were equally safe and 
effective Hospital costs were similar, but speedier convalescence after 
laparoscopic surgery resulted in significantly lower total costs 


Heys SD, Walker LG, Smith I, Eremin O. Enteral nutritional 
supplementation with key nutrients ın patients with critical 
illness and cancer a meta-analysis of randomized controlled 
clinical trials. Ann Surg 1999; 229- 467-77. 

Eleven tnals including over 1000 patients were included Nutntional support 
significantly reduced the rate of infective complications and duration of 
hospital stay but had no effect on mortalrty 


Braga M, Gianotu L, Radaelli G, Vignali A, Mari G, Genulini O et 

al. Perioperative immunonutrition ın patients undergoing 
cancer surgery: results of a randomized double-blind phase III 
trial. Arch Surg 1999, 134: 428-33. 
In a study of 206 patients, addition of arginine, RNA and omega 3 fatty acids 
to routme enteral feeding significantly reduced the rate of sepsis (14 versus 
30 percent, P= 0-009) and duration of hospital stay (11 1 versus 12 9 days, 
P=0 01). 


Kester RC, Antrum R, Thornton CA, Ramsden CH, Harding I. A 
comparison of teicoplanin versus cephradine plus metronidazole 
in the prophylaxis of postoperative infection in vascular surgery. 
J Hosp Inf 1999; 41: 233-44. 

Some 272 patients were randomized to a single dose of texcoplanin or three 
doses of the combined regimen There was no significant difference in the 
subsequent wound infection rate (4 4 versus 5 9 per cent respectively) 


Belghiti J, Noun R, Malafosse R, Jagot P, Sauvanet A, Pierangeli F 
et al. Continuous versus intermittent portal triad clamping for 


liver resection: a controlled study. Ann Surg 1999; 229: 369-75. 
Intermrttent clamping caused a greater nse in Iver enzymes in this study of 
86 operations, though intraoperative blood loss was significantly more 
Contmuous clamping was particularly hazardous in patents with abnormal 
Iver function before operation 


Martino K, Merrit S, Boyakye K, Sernas T, Koller C, Hauser CJ 
et al. Prospective randomized trial of thoracostomy removal 
algorithms. F Trauma 1999; 46: 369-73. 
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A total of 205 patents with a chest drain following trauma were studied The 
drams were erther simply removed or withdrawn after a penod of low wall 
suction through a water seal The latter method allowed a few occult leaks to 
be detected and reduced the rate of repeat chest drainage 


Law W-L, Chu <-W. Triple rubber band ligation for hemor- 
rhoids: prospective randomized trial of use of local anesthetic 


injection. Dis Colon Rectum 1999; 42. 363-6. 
Injection of local anaesthetic into the banded tissue did not reduce the rate 
of significant pain (26 versus 20 per cent no local anaesthetic) or tenesmus 
(32 versus 41 per cent) in this study of 101 patients 


Dari C, Paquet J-C, Hay J-M, Fingerhut A, Msika S, Zeitoun GS 
et al. Omentoplasty in the prevention of deep abdominal 
complications after surgery for hydatid disease of the liver. a 
multi-center prospective randomised trial. 7 Am Coll Surg 1999; 
188: 281-9. 

Some 115 patents were randomized Omentoplasty reduced the rate of 
deep abdominal complications (10 versus 23 per cent, P<0 05) and deep 
abscesses (nil versus 11 per cent, P<0-03) The duration of hospital stay 
was stmilar 


Dorval T, Negrier S, Chevreau C, Avril M-F, Baume D, Cupissol 
D et al. Randamuized trial of treatment with cisplatin and 
interleukin-2 either alone or in combination with interferon 
alpha-2a ın patents with metastatic melanoma. Cancer 1999; 85: 
1060-6. 

The study included 117 patents, the addition of interferon did not improve 
the median survival {10-4 months no interferon versus 10-9 months) 


Blajman C, Balbrani L, Block J, Coppola F, Chacon R, Fein L et al. 
A prospective randomized Phase HI trial comparing combina- 
tion chemotherapy with cyclophosphamide, doxorubicin and 5- 


fluorouracil with vinorelbine plus doxorubicin in the treatment 


of advanced b-east cancer. Cancer 1999; 85: 1091-7. 

Some 170 patients were treated The two regimens were similar in effect 
and toxicity The median survival was 17-3 months for the two-drug, and 
17-8 months for the three-drug regimen 


Fitndge RA, Dunlop C, Rapus S, Thompson MM, Leppard P, 
Quigley F. A prospective randomised trial evaluating the 
haemodynamic role of incompetent calf perforating veins. Aust 
N ZF Surg 1999; 69: 214-6. 

Thirty-eight legs having surgery for uncomplicated varicose vems with 
perforator Incompetence were randomized to perforator ligation or control. 
The results af plathysmography 3 months later were similar m the two 
groups 


The British Journal of Surgery website can be found at 
www.bjs.co.uk. In addition to details of current and previous 
articles featured in Scientific Surgery, the website contains details 
of the Editorial Team and Board, instructions to prospective 
authors, links ta other sites (such as The Cochrane Library) and 
forthcoming surgical events. The Editors welcome comments and 
suggestions about the website, either in writing or through the 
website address. 
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Instructions to authors 


The British Fournal of Surgery publishes original articles, reviews and 
leading articles all of which are submitted to peer review. 


An article ıs reviewed for publication assuming that its contents have 
not been submitted simultaneously to another journal, have not been 
accepted for publication elsewhere and have not already been 
published. Any attempt at dual publication will lead to automatic 
rejection and may prejudice acceptance of future submissions. 
Please submit with your manuscript copies of any other papers 
(published, in press, or submitted for consideraton elsewhere) that 
relate to the same subject. It ıs essential that you submut any other 
publications or submissions that use the same data set to allow 
assessment of any potential overlap. Indicate on the ttle page 
whether the paper is based on a previous communication to a society 
or meeting. Articles and their illustrations become the property of the 
Journal unless rights are reserved before publication. 

Send four copies of original articles and other editorial matter to: 
The Editor, The British Journal of Surgery, Blackwell Science Ltd, 25 
John Street, London WCIN 2BL, UK. Telephone: 0171 404 1831; 
facsimile: 0171 404 1927. Books for review should be sent to the same 
address. 


A covering letter must accompany all submissions, must be 
signed by all authors and must state whether an abstract of the 
work has been published - please provide an appropriate 
reference. Disclose ın the covering letter any potenttal or actual 
personal, political or financial interest you may have in the material, 
information or techniques described ın the paper. The Journal takes 
very seriously its obligation to assess and declare any actual or 
potential conflicts of interest. The decision to publish or withhold 
such information will be made by the Editors. Acknowledge all 
sources of financial support. The first named author 1s responsible for 
ensuring that all authors have seen, approved and are fully conversant 
with its contents. The Journal accepts the criteria for authorship 
proposed ın the British Medical Journal (BMF 1994; 308: 39-42). If a 
paper has more than six authors you should justify the inclusion of all 
names. Results of multicentre studies should be reported under the 
name of the orgamizing study group. Methods of recognizing 
contributors have been proposed (Lancet 1995; 345: 668). 


Disks 

Following final approval of articles you must submit the accepted 
version on disk. IBM-compattble disks would be preferred (3 4 inch). An 
accurate hard copy must accompany each disk, together with details of 
the type of computer used, software and disk system. Do not justify. 
Please send us digital versions of your figures. Ideally these should 
be sent in native format or WMF if created in Windows. Files saved 
as PS, EPS, GIF and TIF may also be used, but please note that 1t may 
not be possible to modify them. Disks will not be returned to authors. 


Rejected manuscripts and illustrations will not 
normally be returned. 
Ethics 


Maternal relating to human investigation and animal experiments 
must comply with and be approved by local ethics committees. It 
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must conform to standards currently applied in the country of origin. 
The Journal reserves the mght not to publish an artcle on the 
grounds that appropnate ethical or experimental standards have not 
been reached. Written consent must be obtained from the patient, 
legal guardian or executor for publication of any details or 
photographs that might identify an individual. Submit evidence of 
such consent with the manuscript. 


Preparation of manuscripts 


The Bretish Journal of Surgery subscribes to the policy of umform 
requirements for manuscripts which facilitates resubmission of papers 
to journals without extensive recasting. Authors are advised to consult 
the New England Fournal of Medicine (N Engl 7 Med 1997; 336. 309- 
15), or obtain Uniform Requirements for Manuscripts Submitted to 
Biomedical Journals’ from The Editor, Britssh Medical Fournal, BMA 
House, Tavistock Square, London WC1H 9JR, UK (cost £2-95 per 
copy). 

Authors are responsible for the accuracy of their report including 
all statistical calculations and drug doses. When quoting specific 
materials, equipment and proprietary drugs you must state in 
parentheses the brief name and address of the manufacturer. 
Generic names should normally be used. 


Original articles 
Onginal articles should normally be in the format of introduction, 
patients and methods, results and discussion Please provide a 200- 
word structured abstract. Lengthy manuscripts will be returned for 
shortening. The discussion in particular should be clear and concise 
and limited to matters arising directly from the results Avoid 
discursive speculation. Randomized clinical trials should be clearly 
identified as such ın the utle and abstract. 


Reviews 


The Editorial Board of The British Journal of Surgery encourages 
submussion of review articles on topics of interest. Any topic will be 
considered, but priority will be given to those addressing a major 
current problem. The author of each accepted review will receve an 
honorarium. Potential authors are advised to contact: Mr J. A Mune, 
University Department of Surgery, The Royal Infirmary, Edinburgh 
EH3 9YW, UK. 


Leading articles 

The Editors commission leading articles that are 600-900 words in 
length and address controversial topics of current interest. They should 
be supported by no more than ten key references Submissions may be 
subjected to external review and assessment by the Editorial Board 
before acceptance. The Editors retain the right to alter style and shorten 
material for publication An honorarum ıs payable on publication. 


Correspondence 


The Editors welcome topical correspondence. Letters should not 
exceed 250 words and should be typed double-spaced. 
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Typescripts 

Manuscripts must be clearly reproduced with adequate space for 
editorial notes. Present the text on one side of sheets of A4 paper (210 
x 297 mm) with double spacing and 4-cm margins Begin each 
section (abstract, introduction, patients and methods, results 
and discussion) on a new page. Manuscripts that do not conform 
to these requirements will be returned for recasting. 


Title page 


On the ttle page give: (1) the title of the article; (2) the name and 
initials of each author; (3) the department and institution to which the 
work should be attributed, (4) the name, postal and email 
addresses, telephone and facsimile numbers of the author 
responsible for correspondence and to whom requests for 
reprints should be addressed; (5) sources of financial support, 
and (6) the category ın which the manuscript is being submitted 
(original article, review, etc). 


Abstract 


This must not exceed 200 words and should be presented ın a 
structured format. Background: state why the study was done and tts 
main aim. Method: describe patients, laboratory material and other 
methods used. Clearly identify the nature of the study, te. 
randomized controlled tnal, retrospective review, experimental study, 
etc. Results: state the main findings cluding smportant numerical 
values. Conclusion: state the main conclusions but controversial or 


unexpected observations may be highlighted. 


Tables and illustrations 


Submit four copies of all rlustrations and tables Type each table on a 
separate page with a brief title. Line drawings are acceptable as clear 
black on white graphics, computer print-out or photocopies. Submit 
radiographs, photomicrographs, etc unmounted 1n the form of glossy 
prints, original transparencies or negatives. Illustrations in colour are 
encouraged and will be printed at no cost to the author. If you include 
photocopies, they should be of sufficient quality to enable the 
Journal’s referees to judge their content and value. Label each 
illustration on the reverse side grving ıts number (to correspond with 
its reference in the text) and the name(s) of the author(s), indicate the 
top of the illustration. Include a measure of magnification of 
photomicrographs. Include explanations of symbols and shading 
within the figure Survival curves must be accompanied by a table 
giving the actual numbers of patients involved. Include ın the legends 
to illustrations and the footnotes to tables bnef but comprehensive 
explanations of all the information presented. Look at recent issues of 
the Journal for examples of accepted layout. Any table or illustranon 
reproduced from a published work must give the original source ın 
fall. You must obtain permission from the original author and the 
publisher before submission. 


Abbreviations 


Use abbreviations sparmgly Terms that are mentioned frequently 
may be abbreviated but only if this does not umpair comprehension. 
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Abbreviations must be used consistently and must be defined on first 
use. 


Numbers and units 


Use the decimal point, not a comma, for example 5 7. Use a space and 
not a comma after thousands and multiples thereof, for example 
10 000. Use SI ‘units (International System of Units) except for the 
measurement of blood pressure (mmHg). 


Statistics 


For detailed guidance on the handling of staustical material consult 
Br F Surg 1991, 78 782-4. In evaluating a manuscript the Editors and 
statistical referees will consider the design of the study, the 
presentation and analysis of data and the interpretation of results. 


Design 

Set out clearly the objectives of the study, identify the primary and 
secondary hypotheses, the chosen end-points and justify the sample 
size. Investigators embarking on randomuzed controlled studies may 


wish to consider the CONSORT statement (JAMA 1996, 276: 
637-9). 


Presentation 


Whenever possible use graphical presentation to ulustrate the main 
findings of a study. The use of standard deviation and standard error 
should be clearly distinguished and presented ın parentheses after the 


mean values. 


Analysis 


Clearly describe methods used for each analysis. Methods not in 
common usage should be referenced. Report results of statistical tests 
by stating the value of the test statistic, the number of degrees of 
freedom and the P value. Actual P values should be reported to two 
decimal places, especially when the result is not significant. ‘The 
results of the primary analyses should be reported using confidence 
intervals instead of, or in addition to, P values. 


Interpretation 


Take great care in your interpretations. Do not place undue emphasis 
on secondary analyses. 


References 


Type the references with double spacing in the Vancouver style (see 
Preparation of manuscripts). Reference to abstracts and personal 
communications is discouraged. Reference to unpublished commu- 
nications will not be accepted. 

In the text, number references consecutively by superscript! or 1. 
References cited only in tables or figures should be numbered in 
sequence. 
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Something NEW in skin closure 
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Introducing NEW 


DERMABOND 


TOPICAL SKIN ADHESIVE 


2-Octyl Cyanoacrylate 


. Liquid Wound Support That Holds Secure! 


€ The strength of approximated, healed tissue at 7 days...in just 
| minutes! Ideal for the face, trunk, and limbs. 





Liquid Wound Support That Holds Tight! 


© Especially suited for simple lacerations. 





» Liquid Wound Support That Holds Beautifully! 


T Excellent cosmetic results. Less trauma - dries clear. > 





Liquid Wound Support That Holds Fast! 


ANS Ideal for the busy Accident and Egang department, 
( Plastics and General Theatres. 
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ADVANCED COURSES IN DUNDEE 







Director of Unit: Sir A. Cuschieri 


These practical courses offer: 


a experienced tutors: z smali group tuition 
s specially designed tissue models s live theatre link (where possible} 






16th - 18th February 2000 
3rd - 5th April 2000 


A 3 day practical course designed for those starting to operate using a 
laparoscope, This course covers the essential skills and safety procedures for 
basic laparoscopic operations such as laparoscopic cholecysrectomy or 
laparoscopic appendectomy. 






Advanced Endoscopic Surgery Course - During this 3 day course 
participants receive endoscopic skills training in advanced surgical tasks 
common to all specialities eg, intra-corporeal and extracorporeal (slip) knot 
tying, internal continuous and interrupted suturing, anastomosis of organs, 
stapling, use of sophisticated equipment such as ultrasonic and harmonic 
dissection. Sufficient practise time is available for the participants to be 
fluent in these skills by the 5th day 
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The emphasis is on “hands on” experience using specially designed tissue 
simulations. The course includes an extensive handbook covering essential 
theoretical knowledge which @ provided before the course. This allows 
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Thoracoscopic Sympathectomy 







si 







Call for further details 


Call Unit for details 






Contact: Mrs J Struthers 
i mea Surgical Skills Unit 
ACCESS we/ | Level 5, Ninewells Hospital and Medical School. 
THERAPY ; 7 Dundee. DDI 95Y 
UNIT oraa yi htip www dundee.ac uk/surgicaiskilis/mas htm 


Seems © University Boe 


M iA Gi Surgical Skills Unit 

ACCESS P Level 5, Ninewells Hospital and Medical School, 
THERAPY mre Dundee, DDI 8SY 
TRAINING Tei. 01382 645857 Fax 01382 646042 
UNIT iets = hitp//www.dundee ac.uk/surgicalskilis/mas him 


SCOTLAND [Bee University KSE 
Of Dundee FY 















National University of Singapore 
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Fellow in the Division of Urology 
of the Department of Surgery 





Founded 194 
Candidates should possess recognised undergraduate and postgraduate medical and surgical degrees. They should also be fully accredited in urological 
surgery with the FRCS (Urology), FRACS (Urology) or American Board certification in Urology or its equivalent. 
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| The Division of Urology is one of the major divisions of the Department of Surgery. it is housed in the National University Hospital (NUH), a tertiary level 
| 
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teaching hospital with over 900 beds. in addition, the Division provides urological services to the Department of Surgery at Alexandra Hospital, a 600 
ped secondary level hospital in close proximity to NUH. The Division of Urology has excellent facilities for clinical practice and research in Urology. 
Major research programmes currently being undertaken in the Division are in the fields of bladder cancer and gene therapy. The Diviston is fully 
equipped to carry out transurethral surgery. shock wave lithotripsy, laser lithotripsy, percutaneous ultrasound lithotripsy, miniunally invasive Urological 
Surgery and urodynamic studies. 
in addition to the full range of urological services, staff of the Division are alos 
involved in the renal transplantation programme of NUH. Staff of the Division Se aa a mae Ce caer daa | 
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are actively involved in the undergraduate and postgraduate teaching | Further enquires and applications may be directed to: 

programme of the Medical Faculty and School of Postgraduate Medical Studies | . 

of the National University of Singapore. Associate Proiessor Walter Tan Tiang Lee 

i Head, Department of Surgery 
l 
| 
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Remuneration will be commensurate with the candidates’ qualifications, National Uni ity of Si 
experience and appointment offered. Leave and medical benefis will be SNE a ee UNOS) SoG engte 
Lower Kent Ridge Road 


rovided. 

j l Ae eo ae Singapore 116074 

Visit Our web-site af Attp://Awww.nus.edu.sg/NUSinio/Appoint/med-surg. himi 

for links to information on the Department. the University, terms and conditions | Fax: +65 777-8427 

of service, and the application form. Email: surhead@nus.edu.sg 
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| Leading article 


Centralization of surgery for periampullary malignancy 


D. J. Gouma and H. Obertop 


Department of Surgery, Academic Medical Center, Meibergdreef 9, 1105 AZ Amsterdam, The Netherlands 


Resection of periampullary carcinoma has traditionally 
been associated with a high morbidity rate (40—60 per cent) 
and a mortality rate of around 20-30 per cent. The dismal 
prognosis, even after resection, has led to a nihilistic 
approach by some physicians; Gudjonsson’ concluded in 
his extensive review of 80000 patients with pancreatic 
carcinoma, with an overall 5-year survival rate of 0-4 per 
cent, that ‘pancreatic resections are wasteful of resources’. 
However, recently the mortality rate has decreased 
dramatically to less than 5 per cent and several series of 
over 100 consecutive resections without a death have now 
been reported, leading to a more optimistic view in favour of 
resection. 

Parallel to these data, from centres with a special interest 
in pancreatic surgery, come a number of reports that 
highlight the influence of hospital volume on hospital 
mortality rates and/or patient outcome’, Whereas an 
earlier study showed a correlation mainly between hospital 
volume and postoperative complications’, more recent 
studies from two regions in the USA described a signifi- 
cantly lower hospital mortality rate in high-volume institu- 
tions compared with that in low-volume institutions 
(respectively 2-2 versus 19 per cent, and 5-5 versus 18-9 per 
cent)’*. Furthermore, in a UK survey, specialist pancreatic 
units had results (mortality rate 5-9 per cent) that were 
superior to those from non-specialists units’. Centraliza- 
tion of pancreatic surgery 1s not routine in most countries. A 
nationwide study from the Netherlands in 1994-1995 
reported that 46 per cent of pancreatoduodenectomies were 
performed in small-volume centres (doing fewer than five 
resections per year). The hospital mortality rate was 15-9 
per cent, compared with 1-5 per centin high-volume centres 
(more than 25 resections per year). In a second follow-up 
study conducted in 1996-1997 there was no sign of 
centralization (44 per cent were low-volume centres) and 
the mortality rate had not changed (15-0 versus 1-2 per cent). 
One might argue, however, about the scientific standard of 
the above-mentioned studies. Most were retrospective, 
used state discharge databases without correction for case 
mix, and hospital mortality was generally the endpoint. 
These reports might also have an additional bias, because 
the authors came from the high-volume (i.e. low mortality 
rate) hospitals. 

Long-term survival and local recurrence rates are 
generally accepted as the best endpoints after operation 
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for cancer. Local recurrence clearly reflects the quality of 
the surgical technique and its performance for low-risk 
surgery, such as breast and colorectal operations. Pancreatic 
surgery, however, may be associated with a high mortality 
rate and a variation of 10 per cent in hospital mortality rate 
significantly affects the overall outcome, ın particular when 
the adjuvant therapies currently available have only limited 
impact on the absolute 5-year survival rate. In such 
circumstances hospital mortality could be accepted as a 
reasonable endpoint for assessing outcome of resection. 

The potential bias involved in using state discharge 
databases to analyse mortality relates to the problem of case 
mix. It has been suggested that surgeons in low-volume 
hospitals treat more high-risk patients, with more co- 
morbidity and more advanced disease; this would influence 
the outcome negatively. The studies detailed above did not 
evaluate or correct for these factors” °. In recent work, using 
a population-based database of individuals aged over 
65 years, which evaluated the 30-day mortality rate, the 
same impact of hospital volume on mortality rate was found 
not only for pancreatic resection (P=0-004) but also for 
other high-risk surgery, such as oesophagectomy (P < 0-001) 
and liver resection (P=0-04)’. No difference in co- 
morbidity, stage of disease, and age for high- and low- 
volume hospitals was found ın that study’. These findings 
were confirmed in a second study from Maryland, USA, in 
which outcome remained unchanged after adjustment for 
differences in patient populations. 

A further point of discussion is the importance of the 
individual surgeon or the numbers of operations performed 
(surgeon volume) ın comparison with the impact of 
specialist care and hospital facilities (hospital volume). 
Hospital volume and surgeon volume are often associated, 
but in most studies the individual surgeon and/or surgeon 
volume were not independent factors for outcome’ ~. 
During the past 5 years the hospital mortality rate was 1-2 
per cent in a consecutive series of 250 patients undergoing 
pancreatoduodenectomy in the present authors’ institution. 
In that period four different surgical fellows undertaking 
supervised, advanced gastrointestinal surgical training 
performed around 50 resections without a single death. 

Previous work has shown that pancreatic leakage is the 
most important determinant of mortality”. Its incidence is 
without doubt highly dependent on surgical technique and 
experience, but mortality after leakage may be reduced by 
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24-h specialist care and the aggressive management of 
postoperative complications; this requires a multidisciplin- 
ary approach. This aspect may be especially important, 
because it has been suggested recently that experienced 
surgeons should work in networks and perform high-risk 
surgery in low-volume hospitals. The problem of adequate 
management of postoperative complications, however, 
remains unsolved by such a network approach. 

Most studies evaluating the relation of hospital volume 
and outcome of pancreatic surgery have focused on 
pancreatic resection, but recently it has also been shown 
that increased hospital volume is associated with a decreased 
hospital mortality rate for palliative bypass procedures and 
for stent insertion®. This phenomenon has been explained 
as a combined experience effect of the whole team. The 
authors concluded that all patients who are to be treated 
with curative or palliative procedures appear to benefit from 
referral to a high-volume provider®. An experience effect 
has also been reported in diagnosis. Reinterpretation of 
computed tomograms obtained elsewhere, by experienced 
radiologists in a tertiary referral centre, resulted in major 
discordant interpretations in 17 per cent’®. This led to 
changes in treatment in 3 per cent of cases’”. 

Should all patients with pancreatic carcinoma be 
managed in regional centres with high volume in the 
future? Those in favour argue that by doing so we will not 
only reduce the mortality rate after resection, but also after 
palliative treatment; the resection rate would probably 
increase and this could lead to a cost reduction’. It should, 
however, be noted that some individual surgeons have low 
mortality rates, even in low-volume hospitals*. Further- 
more, the majority of patients with pancreatic carcinoma 
are not candidates for resection after state of the art 
selection and staging. After a limited diagnostic assessment 
these patients should undergo simple but adequate pallia- 
tive treatment for the most common debilitating symptoms, 
such as obstructive jaundice, pain and gastric outlet 
obstruction. Such treatment has virtually no impact on 
the median survival of 4-5 months, and supportive care in 
the last months of life should preferably be offered near to 
relatives and friends. Unfortunately, the outcome of such 
aspects in terms of functional status and quality of life is not 
available from the studies described above and no conclu- 
sion can be drawn from the single study on palliative 
treatment’, 

Centralization of surgery for periampullary malignancy 
in the new millenium probably does not mean the 
regionalization of management of all patients. Experience 
from previous studies on diagnostic assessment and 
treatment in central hospitals might permit guidelines 
outlining a simple, standarized, well coordinated, non- 
invasive diagnostic approach, preferably with spiral com- 
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puted tomography. Findings could then be accessed at a 
distance by modern communications to allow interpreta- 
tion by specialized multidisciplinary teams. The majority of 
the patient population (60-70 per cent) could be selected for 
operative or non-operative palliative care, which should 
preferably be performed in community hospitals or by 
I-day referral (stent insertion) to central hospitals. Only 
patients who are candidates for pancreatoduodenectomy, or 
who want to participate in new treatment modalities such as 
adjuvant chemotherapy or gene therapy, need to be brought 
to central institutions where they will probably benefit. 
Such a concept will have important implications for the 
organization of care. 
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Clinical ditemma 


Anal intraepithelial neoplasia 


A 40-year-old woman presents with anal bleeding, small 
baemorrboids and fleshy anal skin tags, and is treated by 
baemorrboidectomy. At operation, the skin tags appear slightly 
unusual; one is submitted to histological examination which shows 
the squamous epithelium to be byperkeratotic and to contain areas 
of severe dysplasia. How should this patient be managed? Mr Jobn 
Scholefield of Notttngham replies. 


Although the terms ‘dysplasia’ and ‘intraepithelial neo- 
plasia’ are not strictly equivalent, they are used as such 
throughout the literature on anal intraepithelial neoplasia 
(AIN). The term ‘high-grade’ dysplasia is equivalent to AIN 
Ill. ‘Low-grade’ dysplasia is equivalent to AIN I or I. 
Some authors have classified perianal AIN lesions as PAIN, 
but the anatomical distinction between the perianal and anal 
canal skin is indistinct, and there seems little point in 
making this subdivision. The blanket term of AIN is 
preferred. 

An incidental finding of AIN is most likely to arise in a 
haemorrhoidectomy specimen, such as that described 
above. Fenger and Nielsen’ reported AIN in 10 per cent 
of haemorrhoidectomy specimens after very thorough 
histological examination. Most of these lesions are mildly 
dysplastic (AIN I) and require no further intervention. The 
distinction between features of papillomavirus infection and 
mild dysplasia is subjective and so interobserver and 
intraobserver biases are common’. While it is probably 
impractical and unnecessary to send all haemorrhoidec- 
tomy specimens for histopathological examination, 
surgeons should have a low threshold for such examination 
of specimens that appear macroscopically unusual. A 
history of systemic immunosuppression or other genital 
intraepithelial neoplasia should increase suspicion’. 

Since the malignant potential of mild or moderately 
dysplastic (AIN I or AIN ID) lesions is likely to be extremely 
low it is reasonable to discharge a patient from follow-up in 
certain circumstances. If clinical examination raises doubts 
about the possibility of more severe dysplasia, examination 
under anaesthesia and biopsy of the affected areas are 
advised’. Patients who have had anal condylomata treated 
by podophyllin or trichloracetic acid seem to have a high 
incidence of low-grade dysplasia in excised tissue which may 
result from the chemical agents themselves. However, there 
is no evidence that these lesions progress to AIN II; they 
probably regress once the noxious chemical is no longer 
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required. It is essential to discover whether women with 
AIN have a history of genital malignancy, or have had 
treatment for cervical intraepithelial neoplasia or vaginal 
intraepithelial neoplasia. If there is no such history, referral 
to a gynaecologist for genital colposcopy is advisable”**. 
Most patients with AIN I or II can probably be discharged 
safely after 12 months’ observation and one or two repeat 
examinations, provided the area appears stable and un- 
changed over this period. 

If a severely dysplastic (AIN M) area is identified in a 
routine haemorrhoidectomy specimen or other anal biopsy, 
as in the present case, it is necessary to re-examine the area 
when the wounds have had time to heal. Occasionally an 
invasive lesion is under-reported and a persistent ulcerated 
area 2 months after the original procedure should lead to 
rebiopsy of the area. If the area has healed fully, a thorough 
inspection of the rest of the anogenital region (with the 
addition of anal cytology where possible) should identify 
any remaining severely dysplastic lesions®. If there is 
concern about further areas of AIN IL in the perianal skin 
or anal canal (or where excision was incomplete), examina- 
tion under anaesthesia with multiple targeted punch 
biopsies of the perianal and anal canal skin should be 
carried out. A disposable corneal punch (2, 3 or 4mm) is 
very useful for this purpose. 

Isolated small foci of AIN II may be locally excised and 
such excision of the perianal and anal canal skin can be 
justified where the area excised constitutes less than 40 per 
cent of the perianal region. However, such excisions may 
leave behind sites of AIN and there is likely to be a 
recurrence rate of at least 30 per cent over 5 years’. Long- 
term recurrence figures may be even higher as surgical 
excision is very unlikely to eradicate the underlying 
papillomavirus infection; individual susceptibility to this 
type of lesion makes recurrence probable in time. Although 
the time course of the disease process is uncertain, it ts 
thought that it takes 5 years or more to progress from wart 
virus infection to high-grade AIN. This time course may be 
foreshortened in the immunosuppressed’. 

Multifocal AFN represents a difficult clinical problem?”. 
In my experience over 70 per cent of women with AIN WI 
have a previous history of cervical or vulval intraepithelial 
neoplasia. It is important to consider the genital tract in 
association with AIN III as the anal disease is contiguous 
with vulval dysplasia in many cases, and management of the 
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genital disease needs to be taken into account when 
planning treatment for AIN””’. Although wide excision of 
affected anal skin with the use of skin grafts or advancement 
flaps has been advocated for extensive AIN, these proce- 
dures often require temporary stomas and are associated 
with significant operative morbidity’. The reason for this 
type of radical surgery was a concern that AIN III might 
progress rapidly to invasive anal cancer. This notion does 
not appear to have been borne out and an observational 
strategy may be more appropriate given that the malignant 
potential of AIN II appears to be lower than was at first 
feared. 

If the presence of widespread residual AIN III is 
established, a policy of observation at intervals of 6 months 
can be advocated. Repeated observation should be under- 
taken by a coloproctologist with experience of managing 
AIN. The most obvious sign of disease progression from 
AIN to invasive disease is ulceration. 

Other modalities of treatment, including laser ablation 
and cryotherapy, have been suggested as possible treat- 
ments for AIN. Since these treatments destroy tissue they 
make it difficult to assess the extent and severity of disease. 
Furthermore, one of the characteristics of AIN and vaginal 
intraepithelial neoplasia is that the dysplasia also affects hair 
shaft and sweat gland epithelium, making ablational 
treatments liable to leave residual foci of disease which 
may lead to early recurrence’’. Topical antiviral agents, 
such as interferons, may have a role in treating papilloma- 
virus infection but there is little evidence to support their 
use in genital or anal dysplasia. 

Oral and topical retinoids have been used in the treatment 
of genital intraepithelial neoplasia with mixed results. 
These drugs are unpleasant to take and compliance is often 
poor. My experience in a small number of cases has been 
disappointing owing to drug toxicity; side-effects include 
hepatotoxicity, myelosuppression and skin eruptions. 
Limited experience with topical retinoids ın treating AIN 
precludes reliable assessment. 
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Popliteal artery entrapment syndrome 
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Background: Popliteal artery entrapment syndrome (PAES) is rare and may be underdiagnosed. 
Improved specialized, non-invasive imaging techniques are producing detailed topographical evidence 
of the anomaly. 

Methods: A historical review of the literature and Medline search was performed with reference to the 
diagnosis and treatment of the condition. In addition, embryologically based theories for the condition 
have been postulated. 

Results and conclusion: PAFS may be the result of abnormal development of the popliteal artery or a 
consequence of excessive cranial migration of the medial head of the gastrocnemius muscle. Magnetic 
resonance imaging appears to be the most useful single investigation to demonstrate the anomaly. 
Popliteal artery release alone or with vein bypass is the treatment of choice when intervention is 


indicated. 
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Introduction 


Angiography has been the investigation of choice in patients 
presenting with infrainguinal arterial occlusive disease, 
including popliteal artery entrapment syndrome (PAES). In 
recent years, attention has focused on the use of special 
imaging techniques, in particular magnetic resonance 
imaging (MRI). PAES is an uncommon condition that is 
easy to miss and so is probably underdiagnosed. This article 
reviews PAES; it includes the embryology of the arterial 
supply to the leg and the non-invasive imaging techniques 
now used in the diagnosis of the condition. 


Background 


In 1879, T. P. Anderson Stuart, an Edinburgh medical 
student, described an anatomical variant of the popliteal 
artery which he had dissected from a gangrenous limb’. The 
significance of this anomaly was not recognized until 1959 
when Hamming and Vink’ in the Netherlands described the 
clinical syndrome which is associated with entrapment of 
the popliteal artery. In their study of 1200 patients suffering 
from calfand foot claudication, 12 (1 percent) were less than 
30 years of age and five of these had PAES. Since then, a 
small number of series have been reported’ ® but only 400 
patients have been described in the English literature. 
Gibson et al.? described the anomaly in four (5 per cent) of 
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86 autopsy specimens. In a review of 20 000 asymptomatic 
Greek soldiers, Bouhoutsos and Daskalakis’® found 45 
affected limbs in 33 patients (0-17 per cent), leading them to 
conclude that only a small proportion of cases gives rise to 
symptoms. 

Symptoms may be vague. In one series, claudication was 
the only symptom in 65 per cent of patients, with 
paraesthesia in 14 per cent and rest pain or trophic changes 
in 11 per cent®. Cramp after intensive physical training may 
be the dominant feature”’, but bizarre aching and numbness 
in the foot and calf may be the only symptoms in some. As 
the condition is more common in men, possibly owing to 
their superior muscular development”, calf claudication in 
a young man should suggest popliteal entrapment’. 
Overtraining alone, however, may produce a similar 
syndrome in athletes, resulting from compression of the 
artery by hypertrophic soleus and plantaris muscles’. If 
PAES has been diagnosed in one limb, the contralateral 
limb should be screened’*-!’. PAES has been demonstrated 
in a pair of monozygotic twins’” and a familial tendency has 
also been reported”®. 


Embryology of the popliteal fossa 


The arterial system of the leg develops from two embryonic 
arteries, both of which take origin from the umbilical artery, 
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Arteria ischiadica* 


Arteria poplitea 


Arteria poplitea , superficialis* 


profunda 
(obliterated) 


Arteria Arteria tibialis 
tibialis posterior 
anterior 


Fig. 1 Schematic representation of the embryonic elements of the 
popliteal artery. *Embryological components of the adult 
popliteal artery 


a branch of the dorsal aorta’. Of the two embryonic 
arteries, the primal and principal one is the axial artery, first 
identifiable in the 5-6-mm embryo (30 days intrauterine life 
(i.u.l.)). The other is the external iliac artery that appears in 
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Fig. 2 Intraoperative photograph demonstrating the popliteal 
artery (A) displaced medially by an abnormal slip of the medial 
head of gastrocnemius (G) 


the 8-mm embryo (32 days i.u.l.) and subsequently gives rise 
to the femoral artery when the embryo reaches the 11-12- 
mm stage (38days iul.). The axial artery runs long- 
itudinally within the posterior (flexor) compartment of the 
developing lower limb, while the femoral artery elongates in 
the anterior (extensor) compartment. In its course behind 
the knee, the axial artery lies deep to the developing 
popliteus muscle; this is noticeable in the 14-mm embryo 
(42 days i.u.l.). At this stage the axial artery may be divided 
for descriptive purposes into three segments: proximal to, 
deep to, and distal to the popliteus muscle. The proximal 
segment is termed the arteria ischiadica, the middle 
segment the arteria poplitea profunda and the distal 
segment the arteria interossea. At this stage a bridging 
vessel, the ramus communicans superius, enters the 
popliteal fossa through the adductor hiatus, acting as a 
conduit between the femoral artery and the arteria 
ischiadica. At the 18-mm stage (48 days i.u.l.), the arteria 
ischiadica gives rise to a branch at a point just proximal to 
the upper border of the popliteus muscle. This vessel runs 
superficial to the popliteus muscle and is called the arteria 
poplitea superficialis; distally it joins the arteria interossea 
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a Angiogram of a patient with bilateral popliteal artery entrapment demonstrating medial displacement of the popliteal artery on the 
left (asymptomatic) and occlusion of the popliteal artery on the night (symptomatic). 


b Normal left popliteal angiogram 


which develops into the postenor tibial and peroneal 
arteries. With time, the arteria poplitea profunda becomes 
obliterated. The normal adult popliteal artery is, therefore, 
the product of fusion of several embryonic elements. From 
proximal to distal these are the ramus communicans 
superius, arteria ischiadica, arteria poplitea superficialis 
and the arteria interossea (Fig. 1). 

Both heads of the gastrocnemius muscle arise from the 
femoral epiphysis. As the infant develops and progresses 
through the crawling to walking phase, the origins of this 
muscle migrate cranially across the epiphysial plate on to 
the femoral metaphysis. As a result of differential movement 
of the two heads of gastrocnemius, the medial head 
eventually comes to lie in a more proximal position on the 
femoral shaft than the lateral head. The origin of the medial 
head of gastrocnemius in the adult lies directly caudal to the 
adductor hiatus, with the popliteal artery lying immediately 
lateral to it. 
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Onan embryological basis, PAES may be the result of the 
abnormal development of the popliteal artery due to 
persistence of the arteria poplitea profunda. This manifests 
itself in the popliteal artery lying deep to the popliteus 
muscle. Alternatively, the condition may be the conse- 
quence of excessive cranial migration of the medial head of 
gastrocnemius along the femoral shaft. This results in the 
adult artery lying medial to the medial head of gastro- 
cnemius, or indeed passing through ıt. Several classifica- 
tions of a number of anatomical variants of PAES have been 
descnibed’1°*%*", In the commonest of these, the popliteal 
artery enters the popliteal fossa by curving medial to the 
medial head of gastrocnemius (Fig. 2). The artery then 
courses laterally, deep to the medial head, between the latter 
and the underlying medial condyle of the femur. In other 
variants, a slip of gastrocnemius, a fibrous band or the 
popliteus muscle may cause constriction of the artery. 
Typically the artery alone is affected, but in one study it was 
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Right leg 


Left leg 





Fig.4 Magnetic resonance images demonstrating the cross-sectional anatomy of the popliteal fossa in a patient with left-sided popliteal 
artery entrapment syndrome. The normal relationship between the popliteal vessels and the normal gastrocnemius muscle 1s seen in the 
right leg, with an abnormal medial head impinging on the vessels in the left. LH, lateral head of gastrocnemius; MH, medial head of 
gastrocnemius; AMH, abnormal medial head; PA, popliteal artery; PV, popliteal vein. (By courtesy of Mr J. J. Earnshaw) 


observed that the popliteal vein was also involved in 8 per 
cent of patients’. Itis also possible for the popliteal artery to 
undergo compression without an embryological anomaly 
being present. This condition, termed physiological PAES, 
may be due to a hypertrophied gastrocnemius, soleus, 
plantaris or semimembranosus muscle causing vascular 
compression and is sometimes seen in highly trained 


athletes?!47773 


Diagnosis and Investigations 


In severe cases, clinical examination may suggest an 
occluded popliteal segment but if the artery is still patent, 
there may be few clues. The disappearance of the pedal 
pulses while plantar flexing against resistance does not 
appear to be as reliable a clinical screening test as once 
thought**. If demonstrated, it should raise suspicion. It is 
important to include PAES on the list of differential 
diagnoses in young patients presenting to a vascular clinic 
with lower limb ischaemia. Much of the recent literature 
focuses on the difficulties in making the diagnosis. Where 
the popliteal artery is patent, the diagnosis can be made by 
angiography (Fig. 3), if the artery is displaced medially’. If 
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the artery is patent but compressed, as in other variants of 
the syndrome, angiography may not demonstrate any 
deviation. If demonstrated, irregularity of the wall of the 
popliteal artery in an otherwise normal arterial tree should 
raise suspicion, especially if associated with prestenotic or 
poststenotic dilatation*®’’. In 53 per cent of patients, there 
is occlusion of the popliteal artery at the time of 
presentation’. 

In 1991, di Marzo et al”? described the use of duplex 
ultrasonography in screening. Their technique involved 
insonation of the popliteal artery while carrying out active 
plantar flexion of the foot against resistance and with the 
knee flexed to 15°. A decrease in peak systolic flow in the 
popliteal artery was considered to be diagnostic. 
Unfortunately, the test gives an unacceptably high rate of 
false-positive results, particularly in  athletes??-*+. 
Computed tomography (CT) has been shown to be of use 
in the diagnosis and management of PAES?”?°. In addition, 
CT has demonstrated adventitial cysts of the popliteal 
artery in a young man who was thought to have PAES?!. 
Limb blood flow measured by isotope scanning has been 
used but its value is questionable***3. 
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MRI (Fig. 4) has increasingly been recognized to have an 
important role in demonstrating the abnormal relationship 
between the medial head of gastrocnemius and the popliteal 
artery’ -°. Magnetic resonance tomography has been 
shown to be superior to duplex imaging and CT >? with 
results similar to those of digital subtraction angiography*” 
in defining the exact abnormality in PAES. It has been 
suggested, therefore, that MRI is an ideal screening test for 
PAES before angiography or surgery’. MRI techniques are 
particularly useful when the popliteal artery 1s occluded, in 
which situation duplex scanning and angiography are of 
limited value. The combined morphological and functional 
evaluation of the popliteal fossa makes MRI the investiga- 
tion of choice in the management of young adults with 


intermittent claudication”. 


Treatment 


The management of a patient with PAES depends on the 
clinical picture. Ideally, if the vessel remains undamaged, 
simple release of the popliteal artery by division of the medial 
head of gastrocnemius or other abnormal slips of muscle and 
tendon may be all that is required®. Reconstruction of the 
divided muscles does not appear to be necessary. Balloon 
angioplasty following thrombolysis has been reported but 
the rationale is unclear and the results unpredictable’. A 
damaged or occluded artery requires reconstruction. 
Thromboendarterectomy and vein patching may seem an 
attractive option but this appears to give inferior results 
compared with interposition grafting using vein”. 

Where the artery is occluded, bypass is superior to local 
therapy. If a short popliteal occlusion is present, revascu- 
larization may be carried out using the posterior approach 
with the patient in the prone position 3, Good access is 
afforded to the artery and other structures of the popliteal 
fossa, facilitating both confirmation of the diagnosis and 
popliteal artery release. Furthermore, using this approach a 
suitable short saphenous vein may be used as an interposi- 
tion graft. The medial approach to the popliteal artery 1s 
better for longer occlusions that need femoropopliteal 
bypass. One technical disadvantage of this approach, 
however, is that complete exposure of the popliteal artery 
and its relationship to the surrounding muscle is difficult, 
this can lead to the underlying entrapment being missed. 


Conclusions 


Popliteal artery entrapment, although rare, 1s probably 
underdiagnosed. It should be included in the differential 
diagnosis of acute popliteal artery occlusion, claudication or 
bizarre leg pains in young patients, especially men. Prompt 
diagnosis enables treatment before arterial occlusion; a 
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missed diagnosis may have serious long-term consequences 
in a young patient. MRI appears to be the most useful single 
investigation in the diagnosis of PAES but each imaging 
modality has its place and it may be appropriate to use 
several in combination to make a firm diagnosis. Popliteal 
artery release alone or with vein bypass is the treatment of 
choice when intervention is indicated. 
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Background Despite advances in diagnosis, surgery, antimicrobial therapy and intensive care support, 
the mortality rate associated with severe secondary peritonitis remains unacceptably high. This article 
presents various surgical treatment strategies for severe secondary peritonitis, emphasizing the role of 
open management of the abdomen and planned relaparotomies. 

Methods: Material was identified from previous review articles, references cited in original papers and a 
Medline search of the literature. 

Results and conclusion: Surgical treatment of severe secondary peritonitis is highly demanding and 
very complex. The combination of improved surgical techniques, antimicrobial therapy and intensive 
care support has improved the outcome of such peritonitis following perforation or anastomotic 
disruption of the digestive tract, or infected necrotizing pancreatitis. However, aggressive surgical 
treatment strategies, such as open management of the abdomen and planned relaparotomies, may have 


reached their limits. 
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Introduction 


Despite advances in diagnosis, surgery, antimicrobial 
therapy and intensive care support, severe secondary 
peritonitis remains a potentially fatal affliction. Although 
greater understanding of the pathophysiology of intra- 
abdominal infections, the introduction of timed surgical or 
radiological intervention, and improvement in critical care 
have reduced the mortality rate associated with severe intra- 
abdominal infections, the rate remains unacceptably high. 
In an effort to improve the results of treatment of severe 
secondary peritonitis, new operative techniques such as 
planned relaparotomies and laparostomies have been 
introduced, especially in cases of severe bacterial peritonitis 
following perforation or anastomotic disruption of the 
digestive tract and infected necrotizing pancreatitis. It is 
clear that the modern surgical management of patients who 
are critically ill from severe intra-abdominal infections 
requires careful decision making. The purpose of this 
review is to present various therapeutic regimens for severe 
secondary peritonitis, especially emphasizing the role of 
open management of the abdomen and planned reopera- 


tions for this surgical challenge. 


Definition, classification and stratification of 
intra-abdominal Infections 


Intra-abdominal infections have two major manifestations: 
bacterial peritonitis and its late but localized stage, mtra- 
abdominal abscess. Bacterial peritonitis can be classified 
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into primary, secondary and tertiary peritonitis. Primary 
peritonitis is usually defined as a diffuse bacterial infection 
of the peritoneal cavity occurring without loss of integrity of 
the digestive tract; the rarity of a polymicrobial infection 1s 
in marked contrast with secondary peritonitis. Secondary 
bacterial peritonitis is defined as an acute infection of the 
peritoneal cavity, usually resulting from perforation or 
anastomotic disruption of the digestive tract, or infected 
necrotizing pancreatitis. When timely surgical treatment 
combined with appropriate antimicrobial therapy is under- 
taken, most patients are able to resolve the infection. 
However, when patients are unable to contain the infection, 
whether because of an overwhelming infection and/or 
impaired defence mechanisms, tertiary peritonitis develops, 
a diffuse and persistent form of peritonitis that is often fatal. 
When patients are able to localize the infection, an intra- 
abdominal abscess develops’. 

The multifaceted nature of severe intra-abdominal 
infection makes it difficult precisely to define the disease 
and its severity, and to evaluate and compare different 
therapeutic surgical treatment policies*. However, it is well 
known that both the anatomical source of the problem and 
its physiological derangement affect the outcome of the 
intra-abdominal infection’. Meakins et a/.° proposed a 
classification system incorporating both the anatomical 
source of the infection and its physiological compromise 
measured using the acute physiological score, part of the 
Acute Physiology And Chronic Health Evaluation 
(APACHE) scoring system. However, a multicentre study 
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examining this surgical infection stratification syster 
showed that acute physiological score, malnutrition and 
age were most noteworthy for predicting outcome, whereas 
aetiology of the infection contributed only slıghtly”®. In 
1988, Bohnen et al.” showed that the APACHE II scoring 
system, measuring the severity of disease, age and chronic 
health status of the patient, was of great value in predicting 
outcome and stratification of patients with intra-abdominal 
infection. The APACHE II score was independently 
associated with the rate of mortality. For example, patients 
treated for abdominal sepsis with an APACHE II score of 
21-25 had a risk of death of about 50 per cent”’®. The 
Surgical Infection Society adopted the APACHE II scoring 
system as the best available (although not ideal) method of 
risk stratification in intra-abdominal infection’?. 


Microbiology of Intra-abdominal infectlons 


In primary peritonitis, bacteriological cultures of the 
peritoneal fluid usually reveal a monomicrobial, aerobic 
infection. It classically occurs in young girls and is caused by 
Streptococcus pneumontae’*, In adults, the presence of 
alcoholic cirrhosis and ascites is the most frequently 
encountered underlying risk factor”. In most patients with 
cirrhosis, bacteriological cultures grow Escherichia coli\*. 
Anaerobes are rare; the presence of aerobes and anaerobes 
suggests secondary peritonitis. In secondary peritonitis, the 
infection is most commonly polymicrobial with an average 
of four isolates per patient, with the most frequently 
encountered combination being FE. coh and Bacteroides 
fragilis’. The number and types of bacteria increase 
progressively down the digestive tract with the largest 
concentration of bacteria in the distal colon. In cases of 
perforation of the oesophagus and stomach, Gram-positive 
micro-organisms predominate. When perforations occur 
more distally, Gram-negative and anaerobic isolates are 
more frequently encountered. In the colon, 1g of stool 
contains up to 10’ anaerobes and 108 aerobes. After 
perforation of the colon, more then 400 different species of 
bacteria invade the peritoneal cavity, although only a few are 
involved in the ensuing infection’ °. 

In tertiary peritonitis, Staphylococcus epidermidis, Pseudo- 
monas spp. and Candida spp. are the predominant micro- 
organisms. E. col and B. fragilis, the predominant bacteria in 
secondary peritonitis, are only occasionally found. The 
probable source of these micro-organisms is the patient’s 
own digestive tract? !??, 


Experimental models of peritonitis 


The pathophysiological mechanisms of peritonitis are 
poorly understood and so experimental models have been 
designed in an attempt to simulate the natural sequence of 
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events occurring in humans. By 1974, Bartlett et a/.*°** had 
developed an experimental model of intra-abdominal 
infection in rats mimicking human disease in its progression 
to formation of intra-abdominal abscesses. They demon- 
strated that Gram-negative aerobes such as E. coli are 
responsible for the early deaths associated with severe intra- 
abdominal infection. Later, a synergistic interaction bet- 
ween both aerobes and anaerobes is necessary to produce 
intra-abdominal abscesses*’. Consequently, commencing 
both antiaerobic and antianaerobic therapy reduced the 
early mortality rate as well as formation of abscesses”°’. 
Therefore, in general, both antiaerobic and antianaerobic 
agents should be used from the beginning of secondary 
peritonitis in human disease. 


Surgical management of severe secondary 
peritonitis 


The surgical management of severe secondary peritonitis is 
based on three fundamental principles: (1) elimination of 
the source of infection, (2) reduction of bacterial contam- 
ination of the peritoneal cavity and (3) prevention of 
persistent or recurrent intra-abdominal infection. 


Source control 


In general, the operative approach and the surgical strategy 
depend on the source of the infection, the degree of 
contamination of the peritoneal cavity, the current condi- 
tion of the patient and his or her premorbid health status. 
Traditionally, severe secondary peritonitis has been ap- 
proached by performing a midline laparotomy to identify 
and eliminate the source of peritonitis. This midline 
approach permits the surgeon to perform a thorough and 
complete cleansing of the peritoneal cavity in order to 
reduce the bacterial contamination. Ongoing contamina- 
tion is controlled by closure, exclusion or resection of the 
infective focus. In certain instances complete control of the 
infective source is not feasible during the first operation, for 
example in infected necrotizing pancreatitis. 

Controversy exists regarding the surgical management of 
perforation of the left colon, most often occurring as a result 
of diverticulitis or sigmoid carcinoma. Optimal manage- 
ment is accomplished by resecting the perforated segment 
and exteriorizing the proximal end as an end-colostomy, 
dealing with the distal end by creating a mucous fistula or by 
sunple closure (Hartmann’s procedure). The generally held 
concept is that a primary anastomosis in a strongly 
contaminated peritoneal cavity is at high risk of dehiscence 
and should therefore be avoided???’ . However, this general 
concept has been challenged more than once and further 
testing in a controlled clinical trial is being undertaken to 
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define those patients most likely to benefit from primary 
anastomosis’”’*'. While the risk of dehiscence of a primary 
anastomosis of the small intestine 1s much lower, in 
circumstances of extensive contamination of the peritoneal 
cavity or concern about the viability of the intestine, 
resection and enterostomy should be performed. 


Reduction of bacterial contamination 


The second goal of surgical management of severe 
secondary peritonitis is achieved by aspiration of all gross 
purulent exudates and removal of faecal debris or food 
particles. Pelvic regions, paracolic gutters and subphrenic 
spaces must be opened and debrided. Radical peritoneal 
debridement, as described by Hudspeth”? in 1975, includ- 
ing removal of fibrinous deposits from the parietal and 
visceral peritoneal surfaces, has not lived up to early 
expectations. In 1980, a randomized trial in which this 
technique was compared with the standard method 
demonstrated no advantage’; on the contrary, radical 
mechanical debridement caused excessive bleeding and 
probably endangered the integrity of the intestine. 
Intraoperative peritoneal lavage with saline, on the other 
hand, is performed regularly by most surgeons to reduce the 
degree of bacterial contamination and to remove blood, 
faecal material and necrotic tissue*’. Its efficacy, however, is 
not well documented; there is no real evidence that 
intraoperative peritoneal lavage reduces the mortality rate 
or the incidence of septic complications ın patients 
receiving adequate systemic bacterial therapy. The addition 
of antibiotics to the lavage solution appears to be without 
clear benefit; the addition of antiseptics may even produce 
toxic effects?” ć. In view of the lack of clear benefit, Nathens 
and Rotstein'® have recommended that the lavage fluid be 
completely aspirated before closure of the abdomen. 


Prevention of persistent or recurrent infection 


Postoperative peritoneal lavage, intra-abdominal drains 
and relaparotomy have all been used to prevent persistent or 
recurrent infection. The role of continuous postoperative 
peritoneal lavage 1s questionable. In the early 1980s, such 
lavage received much attention and was installed frequently 
to reduce postoperative septic complications: At the end of 
the laparotomy, intra~abdomunal drains were left in place 
and the peritoneal cavity was lavaged continuously unul the 
effluent became clear. Antibiotics as well as low-dose 
heparin were added to the lavage solution to reduce further 
the risk of persistent or recurrent infection and to prevent 
the formation of fibrinous adhesions*”’. In 1987, how- 
ever, Leiboff and Soroff” concluded that the clinical value 
of continuous postoperative peritoneal lavage remained 
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unclear. Furthermore, postoperative peritoneal lavage 1s 
extremely labour intensive and can lead to complications 
related to the use of intra-abdominal drains, such as visceral 
or vascular erosion with fistula formation or bleeding. 
Besides, drains may act as a route for retrograde spread of 
infection into an otherwise sterile environment“. Haller 
etal. demonstrated that children who had drains placed at 
the end of surgery for perforated appendicitis had a hospital 
stay that averaged 3-7 more days than that of those without 
drains. Drains should be used only to maintain drainage of 
abscesses, to allow the escape of visceral secretions, to 
control a fistula that cannot be exteriorized or to effect 
continuous postoperative peritoneal lavage’”’. 

Ideally, an intra-abdominal infection should be cured 
with a single operation. Unfortunately, intra-abdominal 
infection often persists or recurs in cases of severe secondary 
peritonitis. This led in the 1980s to the concept of the 
relaparotomy. It had become clear that waiting for the 
appearance of signs of persistent or recurrent infection or, in 
the worse cases, even development of multiple organ failure 
as an indication for a relaparotomy was futile***’. In this 
belief (and later based on the finding that one extra 
laparotomy often fails to control persistent or recurrent 
intra-abdominal infection) relaparotomies and open man- 
agement of the abdomen were introduced**~”. 

Planned relaparotomies, referred to as ‘etappenlavage’ in 
the German literature*””°, constitute the cornerstone of 
aggressive surgical management of severe secondary 
peritonitis. Reoperations are performed at fixed intervals 
(24-72 h), irrespective of the patient’s clinical condition, 
thereby preventing the development of new septic fluid 
collections and so precluding their deleterious systemic 
effects. Relaparotomy may be carried out under general 
anaesthesia in the operating room or in the intensive care 
unit. The purpose of each re-exploration is to evacuate all 
septic collections, to debride or even resect, until the 
surgeon decides to discontinue the re-explorations because 
the peritoneal cavity has become macroscopically clean. 
Planned reoperations also allow inspection of anastomoses 
constructed during earlier laparotomy. After the final 
laparotomy the patient’s clinical condition is followed 
closely. If unexpected deterioration occurs, ultrasonogra- 
phy and/or computed tomography are performed. When 
necessary and possible, such imaging may be used to guide 
drainage procedures or surgical interventions. Adverse 
effects of planned relaparotomies are frequent and include 
damage to the abdominal wall structures and oedematous 
viscera, causing bleeding or even enteric fistulas. 

Classically, open management of the abdomen or 
laparostomy involves leaving the abdominal wall open and 
packing the defect with saline-soaked gauzes?»°?, A 
variety of techniques, including the use of non-absorbable 
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meshes and/or transparent drapes, has been devised>??””°, 


Open management has several advantages, based (at least 
theoretically) on sound surgical principles®’. Its major 
advantages are facilitation of frequent re-exploration and, 
by treating the entire peritoneal cavity as one large infected 
collection, continuous exposure for maximal drainage. 
Furthermore, its application serves to decrease high intra- 
abdominal pressures, thereby treating the deleterious 
effects of the abdominal compartment syndrome”’. 
However, the putative clinical benefits of the reduced 
intra-abdominal pressure, such as improved ventilation’ 
and renal perfusion’*’*, remain unproven. Also the 
hypothesis that permanent exposure of the peritoneal cavity 
to open air promotes the control of intra-abdominal 
infection remains theoretical>’. Schern’ concluded in his 
review that open management of the abdomen only allows 
surgeons easy multiple re-entries with minimal additional 
damage of the abdominal wall. Open management of the 
abdomen should, therefore, be reserved for patients 
needing more than two reoperations and for those in whom 
closure of the abdominal wall is impossible. 

Early complications of open management of the abdo- 
men and frequent re-explorations include evisceration, 
massive losses of fluids, electrolytes and proteins, sponta- 
neous enteric fistulas, and potential contamination of the 
open wound by exogenous organisms®. The use of a non- 
absorbable mesh and a covering transparent drape with 
suction tubes between the mesh and the drape (sandwich- 
technique}, as described by Schein et a/.’°, has managed 
these complications satisfactorily. A large number of other 
combinations of absorbable and non-absorbable meshes, 
zippers, slide fasteners and other devices has been advocated 
by many users and manufacturers?”???7°%°)79. Although a 
resorbable mesh can be used to cover an abdominal defect 
when no further re-exploration is deemed necessary, it 
cannot be used during frequent re-explorations because of 
the risk of early disinte a resulting in complete 
intestinal evisceration’*’°. In cases of abdominal wall 
defect, a ventral hernia will develop. In general, definitive 
repair of such a hernta should be delayed for some months 
and is usually performed at the time of restoration of 
continuity of the digestive tract”. 

It is not easy to assess precisely the benefits of open 
management of the abdomen, because it is not possible to 
compare this approach meaningfully with more conven- 
tional surgical strategies due to the heterogeneity of patients 
and underlying diseases. Furthermore, timing of-applica- 
tion of the open approach and the variety of different 
techniques differ widely between centres. Initially, results of 
open management of the abdomen and planned reopera- 
tions applied in the early stages of the disease were 
promising, with mortality rates of 7 and 15 per cent’”>?. 
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Results in the treatment of infected pancreatic necrosis 
seemed especially promising®®’; Bradley® reported a 
mortality rate of 11 per cent in patients treated with open 
packing and frequent re-exploration. However, more recent 
studies have failed to reproduce these good results?”*°. In 
a review of the literature, D’Egidio and Schein’® evaluated 
the results of different treatment strategies applied in 
infected pancreatic necrosis, and concluded that survival 
rates for the open approach and closed treatment strategies 
supplemented by local lavage were identical. The incidence 
of surgical complications, such as fistulas or intestinal 
necrosis, however, was significantly higher in patients 
treated by open management than in those treated with 
closed techniques ™*”®90, Therefore, it was concluded that 
the open approach should be used only in selected patients 
who need three or more relaparotomies, or in those whose 
abdomen cannot be closed?” 178-80, 

In a review of the literature, Schein**! showed that the 
overall mortality rate in 551 patients treated aggressively for 
intra-abdominal infection and sepsis was 32 per cent. In a 
prospective non-randomized study including 52 patients 
treated for critical intra-abdominal infections, it was 
concluded that open management of the abdomen may 
have been beneficial in patients treated for diffuse faecal 
peritonitis following perforation of the digestive tract”'. In 
patients suffering from postoperative peritonitis owing to 
anastomotic disruption, however, the place of open 
management remained unclear’. A recently published, 
prospective non-randomized study, attempting to compare 
closed and open treatment strategies, failed to demonstrate 
any advantage of either treatment strategy over the other®!. 

Another prospective study, comparing the concept of 
open management of the abdomen and planned reopera- 
tions, renamed as ‘staged abdominal repair’ (STAR), and 
more conventional surgical techniques, showed that in 
patients equal risk of death the STAR approach was 
superior”. Nevertheless, a recent non-randomized study 
failed to demonstrate the assumed benefits of planned 
relaparotomies®’. In the near future, an ongoing prospec- 
tive randomized multicentre study will further document 
the effect of these aggressive treatment strategies®*®°, 

It is clear that the combination of improved surgical 
techniques, antimicrobial therapy and intensive care sup- 
port has improved the outcome of severe secondary 
peritonitis following perforation or anastomotic disruption 
of the digestive tract, or infected necrotizing pancreatitis. 
Surgical treatment of severe secondary peritonitis is highly 
demanding and very complex. Perhaps aggressive surgical 
treatment strategies in the critically ill have reached their 
limits. Only well documented prospective randomized 
trials, including a detailed description of patients and the 
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severity of their disease, will allow a proper evaluation and 
comparison of the results of different treatment strategies. 
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Professor Seiki Matsuno, Chief Editor of Surgery Today (The Japanese Joumal of Surgery), has selected from the 
January to March 1999 issues of the joumal for this quarter's digest. A digest of BJS for the same period written by 
Mr Colin Johnson, Development Officer, appears in the Japanese Journal. 


Cardiac surgery 


The surgical treatment of descending thoracic aortic 
anastomotic aneurysm is technically challenging’. This 
study was designed to evaluate the use of a temporary 
external bypass method as an intraoperative measure. An 
analysis of five consecutive patients who had undergone 
surgery for a total of seven descending thoracic aortic 
anastomotic aneurysms in the authors’ university hospital 
over a period of 14years was made. A temporary bypass 
technique was used as an intraoperative measure in all of the 
operations, four of which were performed with right axillary 
to left external iliac artery bypass, while other sites were 
used in the remaining three. Systemic heparinization was 
avoided in six operations and was markedly reduced in the 
remaining one. Although the major postoperative compli- 
cation was coagulated haemothorax after six procedures, all 
patients recovered well and are still alive after a mean(s.e.m.) 
follow-up of 8-2(1-5)years. The authors concluded that 
their temporary bypass method for treating descending 
thoracic aortic anastomotic aneurysm prevented the risks of 
anticoagulant administration for circulatory support, which 
contributed to the success of the operation. This method 
can be used as adjunct treatment for anastomotic aneurysms 
in the descending thoracic aorta. 

In a second study, a new ultrashort-acting B-blocker, 
ONO-1101, was administered during cardiopulmonary 
bypass (CPB) to investigate its effects on cardiac function 
and haemodynamics”. Nine adult mongrel dogs underwent 
60 min of CPB during which they were given either ONO- 
1101 (ONO group; n = 4) or saline (control group; n = 5). In 
the ONO group, the hearts became flaccid enough for 
surgery to be performed without cardiac standstill within 
10min after the commencement of ONO-1101, with 
significant decreases in the heart rate, preload recruttable 
stroke work and the slope of the end-systolic left ventricular 
pressure-volume relationship (Emax). The mean arterial 
pressure and systemic vascular resistance also decreased, but 
were maintained above 50 mmHg during CPB without 
catecholamine. These indices increased to the control 
group level 20 min after the discontinuation of ONO-1101. 
The serum concentration of ONO-1101 decreased from 
the mean maximum level of 121 ug/ml soon after infusion to 
ll ug/ml within 30min of discontinuation. These data 
suggest that ONO-1101 may be useful in enabling beating- 
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heart surgery to be performed without aortic cross- 
clamping. 


Oesophagus 


A phase II study was conducted to determine the clinical 
efficacy and toxicity of 5-fluorouracil (5-FU) and low-dose 
cisplatin (CDDP) in patients with squamous cell carcinoma 
of the oesophagus’. Chemotherapy consisted of 5-FU at a 
dose of 330 mg per m? per day, given as a 24-h infusion on 
days 1-7, and CDDP ata dose of 6 mg per m° per day given 
as a 2-h infusion on days 1-5. Either two or four cycles of 
chemotherapy were administered to 20 patients with stage 
II advanced oesophageal carcinoma. All 20 patients were 
then assessed for response and toxicity. An objective 
response was demonstrated in 11 of 20 patients, with one 
complete response and ten partial responses, bringing the 
response rate to 55 (95 per cent confidence interval 27—83) 
per cent. Surgical resection of the tumour was performed in 
all 20 patients. One patient was found to have a grade 3 
histologically complete response. The median survival of all 
the patients was 20-5 (range 4-5-48-0) months. Neutropenia 
and thrombocytopenia developed in five and two patients 
respectively, and non-haematological toxicity was insignif- 
icant. The findings of this phase II study indicate that 
preoperative treatment using 5-FU and low-dose CDDP 
chemotherapy for patients with advanced oesophageal 
carcinoma appears to achieve a high response rate after 
short-term administration. 

A study was conducted on 78 patients, encountered overa 
7-year period, who had a catheter-feeding jejunostomy 
placed at the time of thoracoabdominal oesophagectomy 
for oesophageal cancer*. A broad-based attachment of the 
jejunal wall to the peritoneum at the place of entry of the 
catheter was used. Enteral nutrition was begun a mean of 10 
days after the operation, the caloric content was increased 
gradually and the mean duration was 69 days. Three 
patients suffered from local skin erosion at the site of 
catheter entry and seven developed diarrhoea and/or a 
feeling of abdominal fullness, but no patient showed any 
signs of peritonitis or ileus. The morbidity rates related to 
enteral nutrients and placement of the catheter jejunostomy 
were 9 and 4 per cent respectively. These findings 
demonstrate that broad-based attachment of the jejunal 
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wall to the peritoneum at the place of entry of the catheter is 
useful for preventing leakage or twisting of the jejunum, and 
for reducing the incidence and severity of the complications 


of catheter jejunostomy feeding. 


Stomach 


To elucidate efficacy in gastric surgery, the authors 
evaluated seven resected cases of submucosal gastric tumour 
in which laparoscopic techniques were used’. The patients 
consisted of one man and six women. The tumours were in 
the upper, middle and lower third of the stomach in four, 
one and two patients respectively. Three tumours were 
located mainly on the anterior gastric wall, two were on the 
posterior wall and two were on the lesser curvature. The 
resected tumour size was a mean of 3-2 X2-6cm. The 
tumours were classified as intraluminal type (four) and 
extraluminal type (three) according to the classification of 
growth type. Histopathological examination identified four 
leiomyomas, one leiomyosarcoma and two smooth muscle 
tumours of indeterminate malignant potential. After 
tumour resection, no recurrence of the lesions occurred 
during follow-up. A tumour growing extraluminally was 
easily resected by the laparoscopic method without any 
additional procedure; this seemed to be a good indication 
for the laparoscopic technique. In contrast, an intraluminal 
tumour was found to be more difficult to resect using the 
laparoscopic method without a companion procedure (e.g. 
intraoperative endoscopy) because of difficulties in the 
detection and resection of the tumour from the serosal side. 
A more efficient technique must, therefore, be developed 
for this type of tumour. 

Although peritoneal lavage cytology is performed widely 
during surgery for gastric cancer and the result has been 
reported to be one of the accurate prognostic factors, the 
cancer stage is determined independently of the results of 
lavage cytology according to the First English Edition of the 
Japanese Classification of Gastric Carcinoma®. In this 
study, the authors demonstrate the validity of lavage 
cytology for accurately staging gastric cancer. Between 
1988 and 1996, peritoneal lavage cytology was performed in 
347 patients with resectable gastric cancer. Among them, 
the cytology was positive in 29 cases (8 per cent). The 
survival rate of the cytology-positive patients in each stage 
was worse than that of all patients in the same stage. ‘The 
prognosis of patients with positive cytology findings and 
serosa-exposed gastric cancer was significantly worse than 
that of patients with negative cytology findings and serosa- 
exposed gastric cancer, and similar to that of those with 
negative cytology findings and serosa-infiltrating gastric 
cancer. These data suggest that positive cytology findings 
indicate a poor prognosis; the prognostic difference 
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between positive and negative cytology was approximately 
a one-stage difference in the Japanese stage grouping. Based 
on these findings, the results of peritoneal lavage cytology 
should be included in the factors used for staging gastric 


cancer. 


Colon and rectum 


The correlation of nm23-H1 expression in primary cancer 
lesions with the 14 prognostic variables already confirmed 
and survival was examined in 52 patients with advanced 
colorectal cancer; the clinical role of nm23-H1 expression 
in the cancer lesions remains controversial’. Immuno- 
histochemical expression of nm23-H1 was found in 23 
lesions (positive group) but not in 29 (negative group). No 
significant difference between the positive and negative 
groups was found with respect to 12 clinicopathological 
variables, including vascular invasion, lymph node and liver 
metastases, and histological stage. The mean carcino- 
embryonic antigen level of the draining venous blood 
(21-5 ng/ml) and mean argyrophilic nucleolar region score 
of the cancer cells (3-35 per nucleus) in the positive group 
were not significantly different from those in the negative 
group (34-1 ng/ml and 3-32 per nucleus). In addition, no 
significant difference was found in the survival curves or the 
5-year survival rates of the positive and negative groups. 
From these results, it may be concluded that nm23-H1 
expression was not associated with the aforementioned 
prognostic variables and prognosis of patients with 
advanced colorectal cancer. 

A total of 506 patients with distal colorectal cancer was 
divided into two groups to examine the variables affecting 
survival of patients with macroscopic invasion into adjacent 
organs; 47 showed invasion (invasive group) while the 
others did not (non-invasive group)®. Differences between 
the invasive and non-invasive groups were found in eight 
variables; female sex, large tumour size, gross type 3 and 4, 
moderately or poorly differentiated adenocarcinomas and 
signet-ring cell or mucinous carcinomas, deep cancer 
invasion, lymphatic invasion, peritoneal and liver metas- 
tases, and curability B-C were found significantly more 
frequently in the invasive group. The survival curve of the 
invasive group was significantly lower than that of the non- 
invasive group. However, no significant difference was 
found between the survival curves of the patients with 
curability A (no residual tumour) in both groups. A 
multivariate analysis in the invasive group revealed six 
variables to be related significantly to good prognosis, 
including young age, female sex, location above the 
peritoneal reflection, well differentiated adenocarcinoma, 
negative lymphatic invasion and curability A. Surgery with 
curability A should be performed to improve survival in 
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distal colorectal cancer with macroscopic invasion into 
adjacent organs. 


Liver 


A study was undertaken to determine whether or not 
prostanoid metabolism contributes to peritonitis-induced 
early liver oxidant stress”. Lipid peroxidation products, 
malondialdehyde (MDA) and conjugated dienes (CDs) 
were used to monitor oxidant stress. Rats were given a 5-ml 
intraperitoneal injection of 25 per cent rat faeces suspension 
and then received either intraperitoneal saline (peritonitis 
group; n= 11), vitamin E (n=6) or diclofenac (n =6). The 
liver and plasma MDA and CD levels were measured after 
3h. The plasma and liver MDA and CD levels were 
significantly higher in the peritonitis group than in the 
control group (7=9). Prostaglandin synthetase inhibitor 
(diclofenac) kept the liver and plasma MDA and CD 
concentrations at control levels. The antioxidant a- 
tocopherol (vitamin E) was found not to be effective in 
reducing MDA and CD levels. Peritonitis-induced early 
oxidant stress in the liver seems to be mediated by oxidant- 
independent activation of the cyclo-oxygenase pathway. 


Pancreas 


To investigate the prognostic factors associated with 
pancreatic cancer, a retrospective analysis of 193 patients 
who underwent curative resection was conducted’®. Of 
these 193 patients, 38 (20 per cent) survived for more than 
5 years; the 5-year survival rates for stages I, II, I and IV 
disease were 41, 17, 11 and 6 per cent respectively. 
According to a multivariate analysis, lymph node metas- 
tasis, intrapancreatic perineural invasion and portal vein 
invasion were significant prognostic factors. A subgroup 
analysis concerning nodal metastasis and intrapancreatic 
perineural invasion was performed in 126 patients with 
records of these histological findings. In the group of 
patients without nodal metastasis, the 5-year survival rate 
for those without perineural invasion was 75 per cent, 
whereas that for those with perineural invasion was 29 per 
cent (P<0-02). In the group of patients with nodal 
metastasis, the 5-year survival rate for those without 
perineural invasion was 17 per cent, while that for those 
with perineural invasion was 10 per cent. The most 
favourable 5-year survival rate of 89 per cent was observed 
in the subgroup of patients with stage I disease without 
perineural invasion. Thus, patients with pancreatic adeno- 
carcinoma, categorized by the combination of these 
independent types of biological behaviour, had 5-year 
survival rates ranging from very high to low, indicating that 
these two factors play an important role in the prognosis of 
the disease. 
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Islet cell carcinoma of the pancreas is a rare, indolent 
malignancy associated with a higher resectability rate and 
better survival than ductal carcinoma’’. This retrospective 
study presented the results of surgical treatment for non- 
functioning islet cell carcinoma in seven patients. There 
were two men and five women, with a mean age of 54 years. 
Of the seven tumours, four were located in the head of the 
pancreas and the other three in the body or tail. Epigastric 
pain was frequently the primary clinical symptom. By the 
time of diagnosis, four of the patients had regional disease 
(one had lymph node and liver metastases and one had liver 
metastases). Another patient was found to have lymph node 
metastases at operation. Only one of the patients died from 
recurrent cancer, 21 years after the original operation. All of 
the patients who had liver metastases at the time of initial 
surgical treatment are now living at home. The authors 
concluded that non-functioning islet cell carcinomas are 
slow-growing tumours with a good prognosis if the main 
tumour and metastatic lesions are removed. 


Thyrold gland 


Differentiated thyroid cancer grows slowly in general, but 
some patients have recurrence and progress finally to death. 
To assess the difference in prognosis and establish 
appropriate thyroid surgery, Kobayashi et a/.'* studied 105 
patients with differentiated thyroid cancer who were treated 
by total or subtotal thyroidectomy (excluding those with 
small tumours) under uniform conditions with respect to 
surgery. There were 77 women and 28 men aged 19-76 
(mean 55) years. More than 60 per cent (alive) were followed 
for over 10 years. Thirty-eight patients (36 per cent) had 
recurrence. There were 19 deaths. Twelve of 31 patients 
with locoregional recurrence died and seven of these 12 died 
from locoregional control (neck and mediastinum). Age at 
first operation, tumour size and local tumour extension 
increased the rate of recurrence significantly. Multivariate 
analysis confirmed that age, locoregional recurrence and 
distant metastasis significantly affected survival. Although 
lymph node metastasis was not a prognostic factor, for 
patients at high risk of recurrence who are older and have 
large tumours with invasion, complete resection of cervical 
lymph nodes is advised to prevent local recurrence and 
prolong the disease-free interval. Prolongation of disease- 
free interval may lead to prolonged survival. 

To investigate the growth mechanisms of thyroid 
tumours, the authors examined apoptotic cells in 61 thyroid 
tumours, consisting of 14 adenomas, 35 papillary carcino- 
mas, four follicular carcinomas and eight undifferentiated 
carcinomas, using terminal deoxynucleotidyl transferase- 
mediated deoxyuridine triphosphate digoxigenin-nick end 
labelling (TUNEL)"’. The proliferative activity was also 
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evaluated immunohistochemically using the monoclonal 
antibody to Ki-67 antigen (MIB-1) in the same tumours. 
The apoptotic index (Al) was expressed as the percentage of 
TUNEL-positive cells in the tumours, and a proliferation 
index (PI; the percentage of Ki-67-positive cells) was 
calculated for each tumour. The overall level of AI was 
very low in all histotypes of the thyroid tumours analysed; 
the mean AI was 0-5 in adenoma, 0-4 in differentiated 
carcinoma and 1-8 in undifferentiated carcinoma. The mean 
PI in thyroid tumour subtypes was significantly lower in 
adenoma and differentiated carcinoma, at 0-5 and 1-1 
respectively, compared with 14-5 in undifferentiated 
carcinoma. There was no correlation between clinico- 
pathological factors and AI or PI in differentiated thyroid 
carcinoma. These results suggest that apoptosis occurs 
infrequently in thyroid tumours and that proliferative 
activity markedly differs according to the thyroid tumour 
subtype. Moreover, the ratio between proliferating cells and 
apoptotic cells may reflect thyroid tumour progression. 


General surgery 


It is well known that zinc, an essential trace element, plays a 
role in wound healing’*. Although the importance of zinc 
supplementation in total parenteral nutrition (TPN) has 
been recognized, the difference in tissue zinc distribution 
induced by TPN and whether this difference influences 
local wound healing remain uncertain. A study was 
conducted using 30 Sprague-Dawley rats to investigate 
the influence of TPN-induced changes in tissue zinc 
distribution on wound healing at intestinal anastomoses, 
and at muscle and skin suture sites. In the ordinary diet 
group, no significant differences were observed between 
subgroups with and without supplemental zinc in tissue zinc 
distribution or in the healing of intestinal, muscular and 
cutaneous wounds. In the subgroup given a low-protein diet 
without supplemental zinc, a gross change in tissue zinc 
distribution was noted to occur, with a concomitant marked 
decrease in zinc concentration and the tensile strength of 
healing wounds. These results indicate an association 
between wound healing and zinc concentration in the 
tissues examined in TPN-induced zinc deficiency with 
alternations in tssue zinc distribution. They also provide 
evidence of the local action of zinc in wound healing. 

The development of postoperative intraperitoneal adhe- 
sions continues to be of major concern to surgeons’. The 
purpose of this study was to establish a postoperative 
adhesion model in rats, and to assess the effectiveness of 
tranilast (N-(3’,4’-dimethoxycinnamoy]) anthranilic acid) in 
preventing postoperative adhesion formation. The adhe- 
sion model was established in 12 male Donryu rats. This 
involved two essential factors, drying and bleeding. A 
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further 22 male Donryu rats were used to study the 
prevention of intraperitoneal adhesions. T’ranilast was 
administered orally before and after operation. Adhesion 
strength was evaluated by grading, and basic fibroblast 
growth factor (bFGF) and transforming growth factor 
(TGF) B1 concentrations were measured. Postoperative 
intraperitoneal adhesions were noted in all rats, but there 
were significantly fewer adhesions in the tranilast group 
than in the control group. Serum bFGF and TGF-1 levels 
in the tranilast group were lower at the time of surgery than 
those in the control group, and bFGF levels were lower at 
the endpoint of the study in the tranilast group than in the 
control group. The TGF-B1 levels at the endpoint did not 
differ between the two groups. These findings demonstrate 
that tranilast significantly reduces postoperative intraper- 
itoneal adhesion formation in rats. 


S. Matsuno 
Editor-in-Chief 
Surgery Today (The Japanese Journal of Surgery) 
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Background: Abdominal pain of uncertain aetiology (non-specific abdominal pain; NSAP) is the 
commonest reason for emergency surgical admission. The aim of this study was to examine the role of 
early laparoscopy in the management of NSAP. 

Methods: Some 120 patients, admitted between November 1995 and October 1998 with acute 
abdominal pain of uncertain aetiology, were randomized into two groups: group 1 had laparoscopy 
during the first 18h of admission and group 2 had close observation, conventional imvestigation and 
surgical intervention if signs of peritonism developed. Outcome measures were diagnosis, operative 
procedures, duration of hospital stay, readmission rate, morbidity and death, patient satisfaction and 
total number of investigations performed. 

Results: Median hospital stay was 2 (range 1-13)days in both groups (P=0-87). A diagnosis was 
established in 48 (81 per cent) of 59 patients in group 1 compared with 22 (36 per cent) of 61 in group 2 
(P <0-0001). The morbidity rate was 14 (24 per cent) of 59 in group 1 and 19 (31 per cent) of 61 in group 
2 (P=0-3629). The readmission rate at a median follow-up of 21 (range 1-35) months was 17 (29 per 
cent) of 59 in group 1 compared with 20 (33 per cent) of 61 in group 2 (P=0-6375). Well-being scores 
improved from 134 on admission to 149 of 177 6 weeks later in group 1 (P= 0-007) and from 132 to 143 
of 177 in group 2 (P= 0-089). 

Conclusion: Early laparoscopy provided a higher diagnostic accuracy and improved quality of life in 


patients with NSAP. 


Paper accepted 6 June 1999 


Introduction 


Emergency admissions make up a large proportion of the 
overall general surgical workload. Incorporation of laparo- 
scopy may improve the management of emergency admis- 
sions and also have important cost benefits, by reducing 
hospital stay and readmission rates’ *. The mean hospital 
stay for patients admitted with non-specific abdominal pain 
(NSAP) ranges between 4-1 and 6 days*, using the tradi- 
tional ‘wait and see’ management. This includes repeated 
clinical examimation, radiological investigation? and a 
gynaecological opinion. A delay in surgical intervention 
while further investigations are performed may increase 
morbidity and prolong hospital stay. ‘The end result may be 
an unsatisfactory discharge from hospital after a stay of 
4-6 days, with a diagnosis of NSAP by exclusion. 

Ifa definite diagnosis of NSAP could be made earlier and 
patients discharged, this could reduce costs®. A normal 
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laparoscopy may allow the surgeon to discharge patients 
who are still symptomatic, confident that there is no 
requirement for laparotomy’. This may also reduce re- 
admission rates for the same problem. Laparoscopy within 
18h of admission may therefore improve the outcome of 
patients admitted with acute NSAP. This study was a 
prospective randomized trial comparing early laparoscopy 
with the more traditional active observation. 


Patients and methods 


Patients were eligible for the trial if they had been admitted 
with acute abdominal pain of less than 7 days’ duration and, 
after examination and baseline imvestigations had been 
performed, the diagnosis remained uncertain. After in- 
formed consent had been given, patients filled in a self- 
administered well-being questionnaire’ and were rando- 
mized by sealed envelopes to either early laparoscopy or 
active observation and non-invasive investigation. 
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All patients who required acute surgical intervention on 
the basis of the history, clinical examination and investiga- 
tions were excluded even if the exact diagnosis was 
uncertain. Baseline investigations included a full blood 
count, measurement of urea, electrolytes and serum 
amylase, urine culture, a pregnancy test in women of 
reproductive age, and a chest or abdominal radiograph if 
indicated clinically. 


Quality of life 


Gastrointestinal and general well-being was assessed on 
admission and after 6weeks’ follow-up by means of a 
combined Gastrointestinal Symptom Rating Scale (GSRS)’ 
and Psychological General Well-Being Index (PGWB)*. 
The GSRS includes 15 questions about gastrointestinal 
symptoms d:vided into four degrees of severity for each 
question, giving a maximum score of 45. The PGWB 
addresses both positive and negative aspects of life and 
includes 22 questions divided into six dimensions: anxiety, 
depressed mood, positive well-being, self-control, general 
health and vitality. The combined maximum score is 177. 


Laparoscopy 


‘The patients randomized to early laparoscopy underwent 
surgery within 18 (median 10, range 2—39) h. Laparoscopy 
was performed using an open Hasson technique for the first 
port placement in the umbilical area with one 5-mm port in 
the midline suprapubic area and a third port if necessary. 
When no abnormality was identified at laparoscopy, 
appendicectomy was performed on the basis that symptoms 
caused by appendicitis are notalways obvious at laparoscopy. 


Statistical analysis 


; . : yt 2 
Data were analysed using Mann-Whitney U test or y” test 
as appropriate. P<0-05 was considered statistically sig- 
nificant. 


Results 


Between November 1995 and October 1998, 120 patients 
admitted with NSAP (91 women) of median age 29 (range 
16-84) years were randomized to either early laparoscopy 
or active observation and non-invasive investigation. A total 
of 146 eligible patients were approached and 26 refused to 
enter the study. This was either because they refused any 
surgery or because they insisted on early laparoscopy. 

The age, sex, weight and white cell count in the two 
groups were comparable (Table 1). Radiological investiga- 
tions undertaken in the two groups are shown in Table 2. 
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Tablet Characteristics of patients with non-specific abdominal 
pain 





df 


*Values are median (range) 


Table2 Radiological investigations and referrals in patients with 
non-specific abdominal pain 
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Fig. 1 Outcome of patients with non-specific abdominal pain 
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Eleven patients in the laparoscopy group underwent a total 
of 20 radiological investigations compared with a total of 59 
investigations in 35 patients in the observation group 
(P= 0.0003, x° test). 

The outcome of the two groups is summarized in Fig. 1. 
Seventeen patients (28 per cent) in the observation group 
required operative intervention owing to worsening symp- 
toms or peritonitis. This occurred a median of 39 (range 15- 
119)h after admission. Surgery was performed laparosco- 
pically in 11 of 17 patients. The final diagnosis in both 
groups is shown in Table 3. In the observation group 39 (64 


& 1999 Blackwell Science Ltd 


B. Decadt, L. Sussman, M. P. N. Lewis ef ai. 


Table3 Final diagnosis in patients admitted with non-specific 
abdominal pain 





*Histologically confirmed acute appendicitis; tdiagnosed on appendix 
Brecain] 5 pi 
specimen; łtorsion of appendix epiploica appendicularis with a normal 
appendix 


per cent) of 61 patients remained without a clear diagnosis 
compared with 11 (19 per cent) of 59 in the early 
laparoscopy group (P< 0-0001). 

The duration of hospital stay was 2 (range 1-13) days in 
each group (P= 0-87). Complications occurred in 14 (24 per 
cent) of 59 patients following early laparoscopy. These 
included abdominal pain that persisted for at least 1 month 
after discharge (seven patients), wound infection (five), 
wound dehiscence after laparotomy (one), and readmission 
with respiratory symptoms and shoulder tip pain (one). 
Complications occurred in 19 (31 per cent) of 61 patients 
after initial observation, and included abdominal pain 
persisting for at least 1 month in 15 patients and wound 
infection in four (P=0-3629). One patient in each group 
died. One patient in the observation group died at home, 
7 days after discharge from a presumed pulmonary embo- 
lism. A second patient, in the early laparoscopy group, died 
from a massive pulmonary embolus 5 days after laparotomy 
despite full thromboprophylaxis. 

Median well-being score on admission was 134 (range 
58-171) in group 1 compared with 132 (range 93—169) in 
group 2. At6 weeks after discharge, the well-being score had 
improved to 149 (range 84-173) in group 1 (P=0-007, 
Mann-Whitney U test) compared with 143 (range 88-167) 
in group 2 (P=0-089). These scores were based on a 
response rate to the second questionnaire of 80 per cent for 
group | and 74 per cent for group 2. 
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Seventeen patiencs in group | required readmission 


(total readmission 73 days) compared with 20 patients in 
group 2 who stayed a total of 105days (P=1-637%). 


Three patients in che early | 
readmission as a direct consequence of the first admis- 
sion. One patient was 
symptoms and shoulder tip pain and was thought to 
have had a pulmonary embolus, although this could not 
be confirmed on a ventilation-perfusion sean. 
patient needed incision and drainage of an abscess at the 
site of the umbilical port. 
with recurrent appendicitis 9months after laparoscopic 
appendicectomy. Stump appendicitis was diagnosed at 


laparoscopy group needed 


readmitted with respiratory 


A second 


A third patient was a dmited 


laparotomy. This was the result of inflammation between 

two endoloops placed lem apart at the base of the 
. 9 

appendix’. 


Discussion 


NSAP is a significant problem in general surgery and 
accounts for an estimated 13-40 per cent of all emergency 
surgical admissions. This prospective randonuzed tr ral has 
shown that early laparoscopy results in a higher 
rate and significantly improved patient wel 
after admission. There was, 

improvement in morbidity and mortality rates, duration 
of hospital stay or readmission rates. 

Laparoscopy within 18h produced an overall final 
diagnosis rate of 81 per cent of cases. This is comparable 
to a reported rate of 77 per cent of cases when laparoscopy 
was used selectively and contrasts with a rate of less than 60 
per cent without the use of laparoscopy”. An ear! 
diagnosis made by .aparoscopy was often valuable; lapar- 
otomy was often voided, patients were eae and 
appropriate treatment was started. Emergency laparoscopy 


gher diagnostic 
I-being 6 weeks 


however, no signi icant 


iy definitive 


was particularly useful in young women of child-bearing age 


who have a wider d:fferential diagnosis for intraperitoneal 

410-12 
inflammation '°°'*. Without laparoscopy the overall rate 
of unnecessary appendicectomy in women is report 


approximately 39 per cent compared with 15 per cent in 


red to be 
ney aaa a smaller number of men D E with 


va alae as a cause eki hes ain was are in all Dore two of the 
16 men treated. 

Early laparoscopy also has the benefit that a number of 
therapeutic options are available’. In this study. 
laparoscopy became therapeutic in 35 (59 percen 
patients randomized to aly ‘laparoscopy. Ovarian cysts can 
be drained and an ovarian torsion treated with immediate 
relief of symptoms. Purulent fluid collections secondary to 
pelvic inflammatory disease (PID) or diverticulitis can be 
drained’. Early reccgnition of PID enables early treatment. 


_ diagnostic 


wot the 54 8 
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which 1s important if complications such as infertility are to 
be minimized*. Women with undiagnosed endometriosis 
may benefit from early diagnosis'*. An inflamed appendix 
can be removed safely and effectively laparoscopically’!?"'®. 
Laparoscopic adhesiolysis is possible’’. 

Significantly more patients underwent appendicectomy 
for acute appendicitis in the early laparoscopy group than 
in the observation group (23 versus eight; P<0-01, x? 
test). A number of patients in the observation group may 
have had early appendicitis which resolved with anti- 
biotics’®. A total of 26 appendicectomies were performed 
where the surgeon described the external appearance of 
the appendix at laparoscopy as normal. The policy was to 
remove the appendix during laparoscopy if no other clear 
cause of pain was found. This approach was adopted as 
previous authors have found external inspection of the 
appendix at laparoscopy to be an unreliable guide to the 
presence of appendicitis’. Of 26 appendices that looked 
normal externally in the present study, nine had 
significant pathological abnormalities on histological 
examination. Two specimens showed acute inflammation, 
another two contained parasites (Enterobius or Oxyuris 
vermicularis) and five had fibrous obliteration of the 
lumen or signs of chronic inflammation. The remaining 
17 appendices were histologically normal. 

De Dombal et a/.*° have reported that 10 per cent of 
patients aged over 50 years who presented with NSAP later 
developed gastrointestinal malignancy. One patient among 
the seven over 50 years of age was found to have a caecal 
carcinoma. An ovarian teratoma containing squamous 
carcinoma was diagnosed in a patient in the observation 
group 10 months following admission for NSAP in the 
present study. 

Early laparoscopy is valuable in the management of 
NSAP; it provides a significantly higher diagnostic accuracy 
and a better improvement in quality of life than the more 
traditional approach of active observation. 
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Background: Breakdown of the surgeon-patient barrier represents a risk for transmission of infectious 
disease. Such breakdowns are frequently not recognized by the surgical team. The protection afforded 
by double gloving under normal operating conditions was evaluated. 

Methods: An electronic device detected breakdown of the surgeon-patient barrier in a series of 80 
surgical procedures, randomly assigned to either double or single gloving. Fluid contact due to glove 
perforation, porosity or gown wetting was recorded during 151 individual surgeon episodes covering 
238 operator-hours. Surgical procedures were called superficial for incisions of less than 10 cm. 

Results: Double gloving reduced the number of perforation and porosity alarms twofold in both 
superficial and deep surgical procedures. Deep procedures carried a sevenfold increased risk of barrier 
breakdown compared with superficial procedures, the risk being greatest for the principal operator. 
Conclusion: Without electronic detection, a large majority of barrier breakdowns would remain 
undetected by the surgical team and lead to prolonged contact with potentially contaminating body 


fluids. The use of double gloving provides real protection against such contamination risks. 
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Introduction 


Use of sterile impermeable gloves and surgical gowns to 
provide a sterile barrier between surgeon and patient isa key 
concept in modern surgical practice. Breakdown of this 
barrier is thought to be infrequent’”; however, recent 
studies have indicated a high frequency of barrier break- 
down leading to potentially contaminating contact between 
surgeon and body fluid during operation“. Latex gloves 
and dry gowns are electrically resistant, thus continuous 
measurement of resistance between the surgeon’s skin and 
the patient provides an independent measure of barrier 
failure’. The Elper (Sofracob, Vienne, France) apparatus 
generates a signal between electrodes placed on the patient 
and individual members of the surgical team’. An abrupt 
change in electrical resistance may indicate penetration of a 
glove or rapid soaking of a gown, whereas a more gradual 
change is associated with development of glove porosity’, 
which may be sufficient to permit passage of viruses. In 
the absence of a painful stimulus, even visible glove holes 
may not be perceived by the operator, thus potentially 
contaminating contact may persist until the end of the 
operation. Double gloving and use of reinforced gowns 
are often recommended to reduce the risk of contami- 
nation””””, 
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This study examined the value of the Elper apparatus in 
detection of sterile barrier breakdown between patients and 
surgeons during operations in which surgeons were 
randomly assigned to single or double gloving. 


Patients and methods 


All surgical procedures performed ın the morning session at 
the Lyon-Sud Hospital (Surgical Emergency Service) from 
February 1996 to April 1996 were monitored after being 
randomly assigned to double or single gloving (Triflex; 
Baxter, Maurepas, France). The surgical team wore paper 
gowns (Mölnlycke, Linselles, France). One session was 
excluded from the randomly assigned series because the 
patient was known to be infected with human immuno- 
deficiency virus (HIV); however, patients’ serological status 
for HIV was not determined systematically. The surgical 
procedures were classified into two categories for risk 
evaluation. Deep surgical procedures involved abdominal 
incisions of at least 10 cm allowing palpation of the viscera 
(n=33), while superficial surgical procedures did not 
(n=47). Laparoscopic procedures were considered as 
superficial for the purposes of the study. 

All signals (alarms) from the Elper apparatus were logged 
and their cause determined immediately. Abrupt signals 
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were confirmed by visual inspection of gloves for holes or 
tears. Small holes were detected by filling the suspect glove 
with water and observing leaks. Damaged or porous gloves 
or wet gowns were changed immediately. The observer did 
not participate in the operating procedure. Recorded 
information included the type of gloving, the nature and 
time of each alarm, the member of the team involved and the 
total operating time. Together with the operating records, 
this allowed determination of the frequency of barrier 
breakdown for the types of operation, the members of the 
team and the protective precautions used. 

Statistical analysis was performed with the Statistical 
Package for the Social Sciences (SPSS, Chicago, Illinois, 
USA) software on a personal computer. Results are 
expressed, where appropriate, as relative risk with 95 per 
cent confidence interval (c.i.). The Mann-Whitney U test 
or analysis of variance (ANOVA) was used to compare several] 
means and the y° test to compare percentages where 
appropriate. 


Results 


One hundred and sixty-four alarms (31 glove perforations, 
25 glove porosity, 32 mixed glove porosity and perforation, 
and 76 wet gowns) were recorded during 80 surgical 
procedures on 56 half-days, resulting in 151 exposures 
(involvement of individual surgical team members) during 
238 operator-hours. Deep surgical procedures accounted 
for 61 exposures and superficial procedures for 90 (Table 1). 
The mean(s.d.) duration of operation was significantly 
greater for deep than for superficial procedures (2-1(1-2) 
versus 1-2(0-8)h; P< 0-001). 

Alarms were more frequent during deep surgical 
procedures. At least one alarm occurred during 78 per cent 
(45 of 61) of exposures for deep procedures, compared with 
only 24 per cent (22 of 90) for superficial procedures 
(relative risk 3-0 (95 per cent c.i. 2-0-4-5)). Deep procedures 
generated 137 alarms compared with only 27 during 
superficial procedures (P< 0-001, x` test). Porosity alarms 
were observed only during deep procedures. The principal 
operator was implicated in 120 alarms of which 72 
concerned gloving failure, whereas the assistant was 
implicated ir. 44 alarms of which 16 concerned gloving 
failure (relative risk 1-3 (95 per cent c.i. 1-0-1-7). 

In the present series the Elper apparatus detected 31 of 32 
glove perforations confirmed by postoperative testing of 
used gloves, corresponding to a specificity of 97 per cent. 
Based on visual inspection, the negative predictive value was 
99.6 per cent for all incidents. 

Double gloving reduced the number of alarms in all 
circumstances. Single gloves were worn in 74 exposures, 
during 48 of which a total of 116 alarms occurred. Double 
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Table1 Distribution of individual exposures during surgical 
procedures 





Table2 Calculated time of inadvertent fluid contact due to un- 
recognized barrier breakdown 





*Mantel~Haenszel y” test 


gloves were worn in 77 exposures during 25 of which a total 
of 48 alarms occurred. The protective effect of double 
gloving on the number of alarms was significant (P < 0-001, 
ANOVA). Deep surgical procedures resulted in seven times 
the mean number of alarms compared with superficial 
surgical procedures. In both cases the use of double gloves 
reduced the incidence of alarms by half. 

The operator recognized only six perforations immedi- 
ately, although 31 Elper alarms indicated glove puncture, 
but never spontaneously recognized increased glove por- 
osity. By recording the time at which the electronic alarm 
indicated barrier failure and the time at which the surgical 
procedure was completed, it was possible to determine the 
duration of inadvertent fluid contact that would have 
occurred in the absence of electronic detection. For 100h 
of operating time, a member of the surgical team would have 
had inadvertent contact with patients’ body fluids for a 
mean of 42 h. The principal operator would have been more 
exposed to fluids than the assistant. The duration of this 
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inadvertent fluid contact would have been greater during 
deep surgery (65-1 h) than superficial surgery (15-6 h), and 
would have been clearly reduced by the use of double gloves 


(Table 2). 


Discussion 


The use of double gloving has often been recommended as a 
reinforcement of the surgeon-patient barrier, but the 
resulting benefit has rarely been tested using electronic 
real-time detection. Diminished tactile sensitivity is a 
common objection! 
to justify introduction of double gloving. This study has 
shown that double gloving reduces the number of glove 
perforations and incidents of porosity that might result in 
contact with body fluids. The number of alarms due to glove 
failure was approximately halved by use of double gloving. 
This finding was confirmed by inspection of the gloves used 
during various procedures. Of 11 perforation alarms that 
occurred in the double-gloving group, all showed visible 
perforation of both layers, but ten glove pairs from 
operations during which no perforation alarm occurred 
showed damage to the outer glove alone. 

Double gloving shows benefit in both deep and super- 
ficial operative procedures, and for both principal surgeons 
and their assistants. Most incidents causing alarms occur 
during deep surgical procedures and concern the principal 
operator, suggesting that precautions are particularly 
valuable in these situations. The findings confirm observa- 
tions that only a minority of perforations are perceived by 
the operator. The six incidents reported to the observer 
represented 19 per cent of the 31 pororanon alarms that 
were confirmed by glove inspection, or 7 per cent of all 
glove-related alarms (including porosity). This is in general 
agreement with the perception rate of 15 per cent reported 
by Macintyre et al’, also using the Elper apparatus. 
However, very aall punctures may not be detected 
reliably; a similar electrical system reacted to six of 20 
experimental glove punctures by a 9/0 surgical needle’? 
Failure to appreciate breakdown of the surgeon-patient 
barrier can lead to prolonged fluid contact, with consequent 
increased risk of transmission of viral or other pathogens’. 
This risk may operate in both directions, as shown by a 
recent report of contamination of a patient by a surgeon 
infected with HIV during an orthopaedic operation’. 

The reliability of the Elper apparatus seems excellent for 
perforations and gown wetting, which can be independently 
confirmed by inspection. Only rarely do perforations go 
undetected, probably because of dry conditions. Glove 
porosity is, however, hard to detect independently, and the 
number of false alarms for this parameter is impossible to 
assess accurately. In the absence of an alarm, there is a 99-6 


© 1999 Blackwell Science Ltd 


' and requires a real reduction in risk 


per cent probability that no barrier breakdown detectable 
by independent inspection has occurred. 
} F 


Double gloving appears to be a simple le and effective 
means of risk reduction. If necessary, single gloves might be 


used for particularly delicate operations, with resumption of 
double gloves as soon as practical. The number of alarms 
due to wet gowns suggests that efficient reinforced gowns 
could make an appreciable contribution to m ace of 
the surgeon-patient barrier. It would be desirable 
generalize the use of electronic detectors such as the Elper 
apparatus to reduce the time of inadvertent contact between 
surgeon and patient and to facilitate immediate glove or 
gown change as required. Such protective ; 
should not interfere with operating technique, or increase 
the time or cost of surgical interventions. 
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£100 000 Awarded for Surgical Research 


With the award of another three research bursaries in 1999, the Council of the BJS has now 
donated £100 000 for surgical research in the past 3 years. This year, the successful winners 
of £10 000 were: 


Ms B. Lovatt FRCS. Royal Free and University Gollege Medical School, London, UK. Is 
the randomized controlled trial an appropriate tool for the assessment of surgical technique? 
A systematic review. 


Ms C. L. McGuinness FRCS. St Thomas’ Hospital, London, UK. MMP expression and 
activity in the aneurysm wall of patients treated with doxycycline. 


Mr L. S. Wong MD FRCS. Warwick University and Walsgrave Hospital, Warwick, UK. 
Bone marrow tumour cells: evidence of residual disease or marker of metastatic disease in 
patients with colorectal cancer. 


The standard of application from the 84 entrants (the largest number yet for BJS awards) for 
the 1999 awards was extremely high but, unfortunately, it was only possible to make three 
awards. All entrants have been offered the possibility of ‘fast-track publication’ of their work 
in the Journal when ıt is eventually completed. Full details of the awards and commended 
runners-up can be found on the BJS website: www.bjs.co.uk 


It is hoped that further research bursaries will be available in the summer of 2000. 
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Background: Hepatitis B and C viruses are the main causative agents of hepatocellular carcinoma 
(HCC). The influence of hepatitis viral status on liver resection for HCC remains undetermined. 
Methods: Patients who underwent curative resection for HCC were divided into four groups: group 1, 
seronegative for hepatitis B surface antigen (HBsAg) and antihepatitis C antibody (HCVAb); group 2, 
seropositive for HBsAg only; group 3, seropositive for HCVAb only; and group 4, seropositive for 
HBsAg and HCVAb. The clinicopathological characteristics and surgical results of the four groups were 
compared. Resection of HCC was determined according to liver functional reserve and tumour extent. 
Results: There were 40, 131, 70 and 20 patients in groups 1, 2, 3 and 4 respectively. Due to patient 
selection bias, there were significant differences in some background features, resectional extent and 
pathological characteristics among the four groups. Postoperative morbidity and mortality, as well as 
the Union Internacional Contra la Cancrum tumour node metastasis stages, did not differ. Patients in 
group 1 had a higher disease-free survival rate than those in group 2 (P=0-02). The actuarial survival 
rates of patients in groups 2 and 4 were lower than those of groups 1 and 3. 

Conclusion: With careful patient selection, the hepatitis viral status does not influence the surgical 
risks of hepatectomy for HCC. After liver resection for HCC, the long-term survival rate of patients 


seronegative for HBsAg is greater than that of patients seropositive for HBsAg. 


Paper accepted 6 July 1999 


Introduction 


As an endemic area for hepatitis B virus (HBV) infection, 
most patients with hepatocellular carcinoma (HCC) in 
Taiwan are seropositive for hepatitis B surface antigen 
(HBsAg)’’. After the discovery of the hepatitis C virus 
(HCV) genome in 19891, both HBV and HCV have been 
claimed to be major causes of HCC’. Several studies 
from Taiwan have also revealed that seropositivity for 
antihepatitis C antibody (HCVAb) is frequently found in 
patients with HCC who.are seronegative for HBsAg’. 
Nevertheless, some patients with HCC are doubly in- 
fectedf®1%12 whereas others are negative for both HBsAg 
and HCVAbo 3129, 

Surgical resection remains the only curative option for 
HCcC®?!!-18. however, local recurrence in the liver 1s 
common®”!!-!8_ Carcinogenicity of viral hepatitis in the 
remnant liver has been suggested as the cause of recur- 
rence’***?, Because of different courses of cancer develop- 
ment!!° the characteristics of HBV- and HCV-related 
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HCC are different’ ”®™!?, and long-term survival for HCC 
in patients with different hepatitis viral statuses may also 
differ®!1~!°. In addition, only a few reports have simulta- 
neously evaluated the results of resection ın patients with 
different combinations of HBV and HCV infection?!" 

To evaluate the influence of hepatitis viral status on liver 
resection for HCC, the clinicopathological features and 
outcome of patients undergoing resection for HCC, with 
different serological HBsAg and HCVAD statuses, were 


reviewed and compared. 


Patients and methods 


A retrospective review of patients undergoing curative 
hepatic resection for HCC between July 1990 and June 
1997 was undertaken. In all patients, serum o-fetoprotein 
(AFP) level was measured, serum HBsAg and HCVAb 
concentrations were checked, and conventional liver func- 
tion tests, indocyanine green (ICG) clearance test, and 
imaging studies (including abdominal ultrasonography, 
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computed tomography and angiography) were performed. 

er . ae i | : 
Couinaud’s liversegmentation "was used to express tumour 
location and extent of hepatectomy. 


If the patient agreed to surgery and their physical state 


fulfilled class I or H of the American Society of 


Anesthesiologists classification'*, regardless of hepatitis 
status, liver resection was determined according to tumour 
location and extension, preoperative liver function and ICG 
15-min retention rate (ICG R15)'°"'*. In surgical patients 
with negative HBsAg, serum levels of hepatitis B surface 
antibody (HIBsAb) and hepatitis B core antibody (HBcAb)** 
were checked. 


patients were divided into four groups: patients seronega- 
tive for both HBsAg and HCVAb (group 1); patients 
seropositive ‘or HBsAg only (group 2); patients seropositive 
for HCVAb only (group 3); and patients seropositive for 
both HBsAg and HCVAb (group 4). 

Assays of hepatitis seromarkers were performed using 
commercially available radioimmunoassay kits (Abbott 
Laboratories, Chicago, Illinois, USA). Positivity for 
HCVAb was determined with the Abbott HCV kit, a 
second-generation enzyme-linked immunoassay (Abbott 
Laboratories). 

Intraoperative ultrasonography was performed routinely 
to detect impalpable tumours”'°"'". Resected specimens 
were sent to senior pathologists (W.-L.H. and J.-T.C.) to 
determine the pathological characteristics and resection 
margins'”"'*, The largest tumour diameter was recorded as 
tumour size in cases of multiple tumours'’. The Union 
Internacional Contra Ja Cancrum tumour node metastasis 
(UICC TNM) staging system*” was applied to each patient 
after pathological confirmation. 

Excluding postoperative deaths, all patients were fol- 
lowed at the outpatient clinic until March 1999, Serum AFP 
level was checked and abdominal ultrasonography per- 


Table1 Background characteristics of the resected patients with hepatocellular carcinoma 





formed every 3-4 months. Abdominal computed tomogra- 
phy was performed every 6 months. If tumour recurred in 
the remnant liver, patients underwent either repeat resec- 
tion or transcatheter arterial chemoembolization’!©"'*. For 
irresectable extrahepatic recurrences, systemic chemother- 
apy (cisplatin, 5-fluorouracil and epirubicin) was admini- 


18 
stered! ®t", 


Statistical analysis 


The clinicopathological features and operative results of the 
four groups were compared. Continucus variables are 
presented as the mean(s.e.m.). Comparisons between two 
groups were performed with the Mann-Whitney U test, and 
differences among groups were compared with Kruskal- 
Wallis one-way analysis of variance. Comparison of 
frequencies was performed with the Pearson x’ test or 
two-tailed Fisher’s exact test. 

The disease-free and actuarial survival rates were 
calculatec by Kaplan-Meier life-table methods and com- 
pared with a generalized Wilcoxon test. Differences were 
considered to be significant at P< 0.05. All statistical 
analyses were performed by means of commercially 
available computer software (SPSS/PC+; SPSS, Chicago, 
Hlinois, USA). 


Results 


A total of 1035 patients with HCC was admitted. The 
number of patients resected in each group was: group 1, 40 
27 per cent) of 149; group 2, 131 (24 per cent) of 556; group 
3,70 (28 per cent) of 252; and group 4, 20 (26 per cent) of 78 
(x` = 1-97, 3 d.f., P=0-58). Of patients in group 1, 36 were 
positive for HBsAb, 31 were positive for HBcAb, and only 
two were negative for HBsAb and HBcAb. Similarly, among 
those in group 3, 45 were positive for HBsAb, 32 were 





AFP, o-fetoprotein; ICG R15, indocyanine green 15-min retention rate. “Kruskal-Wallis one way analysis of variance among the four groups; +P < 0.0001 


versus groups | end 3, $P = 0-0007 versus group 3, §P =0-0002 versus group 1, | 


+ 
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P= 0-04 versus group 1, **P=0-01 versus group 1, ++P<0-0001 versus group 
2, §$P=0.01 versus group 1, YP < 0-02 versus group 2 (Mann-Whitney U test) 
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Table2 Operative procedures and intraoperative results 





ot 


IVC, inferior vena cava. *Kruskal—-Wallis one-way analysis of variance between the four groups, *P=0-O1 versus group 2. Pa 04S verso group s, 
§P = 0-02 versus group 1, YP=0-02 versus groups | and 3 (Mann-Whitney U test) 


Table3 Surgical morbidity and mortality of resected patients with hepatocellular carcinoma 








*Defined as a prolonged increase in serum total bilirubin concentration (> 7 mg/dl for | week). *Pearsor's x” text 


Tabie4 Pathological characteristics of resected specimens 


UICC TNM, Union Internacional Contra la Cancrum tumour node metastasis. “Kruskal-Wallis one-way analysis of variance berween the four groups: 
+P=0.0003 versus group 2, £P= 0.009 versus group 2, §P = 0-006 versus group 2 (Mann-Whitney © test) 
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positive for HBcAb and only five were negative for both 
HBsAb and HBcAb. 

The background data for resected cases are shown in 
Table 1. There were statistically significant differences 
regarding age, incidence of cirrhosis, AFP level, ICG R15 
and tumour size among the four groups. When compar- 
isons were made between two groups, the age of patients 
negative for HBsAg (groups 1 and 3) was significantly 
greater than that of patients positive for HBsAg (groups 2 
and 4). However, patients in group 1 had a lower incidence 
of associated cirrhosis. Patients with negative HCVAb 
status (groups 1 and 2) hada lower ICG R15 than those with 
positive HCVADb (groups 3 and 4). In group 2, the serum 
AFP level was higher and the tumour size was greater than in 
group 3. 

The operative procedures are shown in Table 2. Because 
of different background features, the resectional extent, 
amount of operative blood loss and amount of blood 
transfused also differed. Postoperative complications 
(Table 3) occurred in 45 patients. Five patients (2 per cent) 
died after operation. ‘There were no significant differences 
with respect to operative morbidity or mortality among the 
four groups. 

The pathological characteristics and UICC TNM stages 
of HCC are shown in Table 4. The incidence of associated 
satellite nodules was higher in group 2 than in group 3. 
Because of lesser hepatectomy extent, the resected liver 
weight was smaller and the resection margin narrower in 
group 3 compared with group 2. Differences in UICC 
TNM stages among the four groups were not statistically 
significant. 


Long-term results 


The median (range) follow-up tme was 34-5 (4-1-104.5) 
months. Recurrent HCC has been noted in 11 patients in 
group 1,69 in group 2, 32 in group 3 and ten in group 4. The 
5-year disease-free survival rate of groups 1, 2, 3 and 4 was 
66, 29, 22 and 36 per cent respectively (Fig. 1). Differences 
among the four groups were not statistically significant. 
However, patients in group | had a significantly higher 
disease-free survival rate than those in group 2, P=0.02 
(group 1 versus group 2 (generalized Wilcoxon test). 
Reoperation for recurrent cancer was possible in three 
patients in group 1, 19 in group 2, 14 in group 3 and one in 
group 4. Including four patients who died without cancer 
recurrence (two each in groups 2 and 3), the 5-year actuarial 
survival rate of groups 1, 2, 3 and 4 was 83, 57, 65 and 40 per 
cent respectively (Fig. 2). Differences among the four 
groups were significant (P=0-01). Moreover, patients in 
groups 1 and 3 had a significantly higher survival rate than 
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those in groups 2 and 4, P=0-05 (group 1 versus group 2), 
P=0-02 (group 1 versus group 4), P=0-02 (group 2 versus 
group 3), P=0-006 (group 3 versus group 4) (generalized 
Wilcoxon test). 


pay ene 


— Group 1 
---Group 2 
— Group 3 
---Group 4 





0 6 12 18 24 30 36 42 48 54 60 66 72 
Time after operation (months) 
No. at nsk 
Group 1 39 27 22 16 13 7 4 
Group2 128 74 48 26 19 12 7 
Group3 70 43 25 15 4 2 2 
Group4 19 13 6 4 3 3 2 


Fig. 1 Disease-free survival rates of patients with resected 
hepatocellular carcinoma according to hepatitis status. 
Group 1, seronegative for both hepatitis B surface antigen 
(HBsAg) and antihepattis C anubody (HCVAb); 

Group 2, seropositive for HBsAg only; 

Group 3, seropositive for HCVAb only; 

Group 4, seropositive for both HBsAg and HCVAb 
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0 6 12 18 24 30 36 42 48 54 60 66 72 
Time after operaton (months) 
No. at nsk 
Group 1 39 29 25 19 15 8 4 
Group2 128 91 68 47 36 22 12 
Group3 70 53 33 18 7 4 3 
Group 4 19 17 7 5 4 4 3 


Flg. 2 Actuarial survival rates of patients with resected 
hepatocellular carcinoma according to hepatus status. 
Group 1, seronegative for both hepatitis B surface antigen 
(HBsAg) and antihepatits C anubody (HCVAb); 

Group 2, seropositive for HBsAg only; 

Group 3, seropositive for HCVAb only; 

Group 4, seropositive for both HBsAg and HCVAb 
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Discussion 


Active viral hepatitis B and C infection, through a sequence 
of chronic hepatitis and liver cirrhosis, is the most common 
cause of HCC oncogenesis’””"°. To determine the 
presence of active hepatitis infection, it is best to include 
checks for serum HBV DNA and HCV RNA!” . However, 
testing both components by a polymerase chain reaction 
method is complicated, time-consuming and expensive’~”’, 
and is rarely used to screen the general population’. Because 
of the high accuracy of checking serum HBsAg and 
HCVAb for active viral infection’ *, commercially available 
kits, similar to those in previous reports”? , were used to 
determine the hepatitis viral status of patients with HCC in 
this study. 

As an HBV endemic area, most people in Taiwan have a 
history of asymptomatic HBV infection’. Only 5-6 per 
cent of the general population is seronegative for all three 
HBV markers (HBsAg, HBsAb and HBcAb)*. For HCC 
cases, the incidence is even lower’. Only two surgical 
patients ın this study were seronegative for all hepatitis 
markers. The proportions of HBsAg and HCVAb status 
among the admitted or resected patients with HCC were 
similar to those of other reports from Taiwan regarding 
HCC populations*”’. 

The reported clinicopathological features of resected 
patients with HCC and different hepatitis status have not 
been consistent®!!~!>. These inconsistencies may be related 
to different patient selection criteria because the total 
number of patients admitted with HCC and resectability in 
those with differing viral status were not mentioned?! 1+, 
Moreover, the numbers of patients seronegative for both 
HBsAg and HCVAb in these studies were low, or even non- 
etenn S. 

Resectability of HCC is usually decided by the number of 
patient referrals, general condition of the patients, liver 
functional reserve and tumour extension?™™!”. Moreover, 
because many non-operative modalities have been pro- 
posed for HCC’, the surgeon’s attitude toward liver 
resection, especially in octogenarians’®, patients with 
impaired liver function’® or those with bilobar disease’’, 
may affect resectability. The present authors’ resection rate 
was low even with an aggressive strategy for HCC resection, 
but is comparable to that in previous studies®!!-15, The 
resection rate among the four serological status groups was 
not different, allowing the influence of hepatitis viral status 
on the results of surgically treated patients with HCC to be 
investigated. 

HBV and HCV spread via different routes’ ’”. HBsAg- 
positive patients with HCC are usually younger with better 
liver function reserve and higher AFP level than HBsAg- 
negative patients with HCC*’®’*. On the other hand, 
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those with HCC without active hepatitis infection (group 1) 
had a lower incidence of associated cirrhosis”’’. In this 
study, patient selection for liver resection was based on case- 
by-case differences in general condition and liver function. 
In spite of different background features, surgical morbidity 
and mortality did not differ among the four groups. 

Long-term results of hepatectomy for patients with HCC 
with different hepatitis viral status are inconsistent®! 1-1, 
Most authors have claimed that long-term prognosıs is not 
influenced by hepatitis viral status®’!'?!*. However, 
Yamanaka etal.” reported that patients with non-B, non- 
C-related HCC have a higher disease-free survival rate than 
those with HCV-related HCC. Haratake etal.'* reported 
that HCVAb-positive patients with HCC have a higher 
long-term survival rate than HBsAg-positive patients with 
HCC. The reported factors affecting HCC prognosis were 
age’”®, AFP level?»?, associated cirrhosis”, tumour 
size”, tumour number’”*, presence of vascular invasion 
and/or satellite nodules””!*, and cancer stage”’””"*. In this 
series, UICC TNM stages did not differ among the four 
groups. However, because a higher incidence of poor 
prognostic features was found in the presence of HBsAg, 
patients in groups 2 and 4 had a lower survival rate. 

Based on the results of this study, hepatitis viral status does 
not influence the operative risk of hepatectomy for HCC; 
however, HBsAg-positive patients have a poorer outcome 
after liver resection than HBsAg-negative patients. 
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Background: Clinical or biological evidence of liver failure is usually considered a contraindication to 
open liver surgery as it is associated with a prohibitive risk of postoperative death. 

Methods: This report describes three patients who had resection of a superficial hepatocellular 
carcinoma suspected either to be ruptured, or at high risk of rupture, using the laparoscopic approach. 
All three patients had intractable ascites, in two superimposed on active hepatitis. Surgery was per- 
formed under continuous carbon dioxide pneumoperitoneum with intermittent clamping of the hepatic 
pedicle. 

Results: Intraoperative blood loss was between 100 and 400 ml; no blood transfusion was required. The 
postoperative course was uneventful except for a transient leak of ascites through the trocar wounds. 
Duration of in-hospital stay was 6-10 days. Liver function tests had returned to preoperative values 
within 1 month of surgery in all patients. 

Conclusion: The laparoscopic approach may enable liver resection in patients with cirrhosis and 


evidence of liver failure that would contraindicate open surgery. 


Paper accepted 11 July 1999 


Introduction 


The incidence of spontaneous rupture of a hepatocellular 
carcinoma (HCC) is estimated to range between 5 and 15 
per cent’. Rupture does not always result in massive 
bleeding and in up to one-third of patients presents only as 
haemorrhagic ascites’*. Without treatment, ruptured 
HCC is associated with a 1-month mortality rate of 90 
per cent and no 1-year survivors’. If, however, bleeding is 
controlled and the tumour resected, the 1-month mortality 
rate is 27 per cent* and the 3-year survival rate may be as 
high as 41 per cent™®. Long-term survival of up to 9 years 
has been reported’. | 

An active approach to the management of ruptured HCC 
is hampered by the usual association with decompensated 
liver cirrhosis that precludes conventional surgical resec- 
tion. Some 80 per cent of patients with a ruptured HCC 
have underlying cirrhosis® and 78 per cent of patients with 
cirrhosis are Child’s grade B or C? at the time of diagnosis. 
Resection at that stage has, in the past, been almost 
invariably fatal”!°. Hence, most ruptured HCCsare treated 
by chemoembolization, hepatic artery ligation or plication. 
These measures are fairly effective in controlling bleeding 
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but do not offer a chance for medium- or long-term 
survival‘. 

One way to avoid being faced with such a situation is to 
remove superficial HCCs with an outward protrusion, as 
this morphological feature is present in 88 per cent of 
ruptured HCCs’. Potential rupture is especially risky when 
associated with blood-stained ascites or sudden onset of 
epigastric pain. In the present study three patients with 
decompensated cirrhosis considered a contraindication to 
open surgery had laparoscopic liver resection. 


Patients and methods 


Patients 


The first patient was a 56-year-old man with cirrhosis in 
whom a routine paracentesis for intractable ascites inciden- 
tally became bloodstained. The patient remained stable 
haemodynamically and had a normal haemoglobin level. 
Spiral computed tomography (CT) disclosed a 3.5-cm 
hypervascular HCC protruding from the surface of liver 
segment 7 (Fig. 1). The patient was malnourished and had a 
serum bilirubin level of twice the normal upper range and a 
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Fig. 1 Preoperative computed tomogram showing a 
hepatocellular carcinoma protruding from the surface of liver 
segment 7 with surrounding ascites 


prothrombin time (expressed as a percentage of controls) of 
69 per cent. 

The second patient was a 59-year-old man with hepatitis 
C-related cirrhosis in whom routine ultrasonography 
revealed a 3-cm hypervascular HCC protruding from the 
anterosuperior surface of the junction between liver 
segments 2 and 4. He had intractable ascites, serum 
bilirubin and transaminase levels of 1-5 and three times 
the normal upper range respectively, a serum albumin level 
of 29 g/l and a prothrombin time of 47 per cent. 

The third patient was a 62-year-old man with known 
hepatitis B-, hepatitis C- and alcohol-related cirrhosis who 
suddenly developed severe epigastric pain and a palpable 
tender epigastric mass. Spiral CT revealed a 4-cm 
hypervascular HCC protruding from liver segment 3 in 
the projection of the palpable epigastric mass. He had 
marked ascites, serum bilirubin, transaminase and y 
glutamyl transpeptidase (GGT) levels of three, five and 30 
times the normal upper range respectively, and a pro- 
thrombin time of 67 per cent. 


Methods 


All three patients underwent elective liver surgery. The 
surgeon was positioned between the patient’s legs. 
Continuous carbon dioxide pneumoperitoneum was used 
at a pressure ranging between 10 and 15 mmHg. Five to six 
trocars were employed per patient. The hepatic pedicle was 
encircled with a tape passed in a 24-Fr rubber drain. Non- 
anatomical resection of the tumour with a 1-cm margin was 
performed using an ultrasonic dissector (Dissectron, 
Satelec, France) under two to three sessions of intermittent 
hepatic pedicle clamping of 15 mins’ duration. Small 
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vascular or biliary radicles were divided after bipolar 
coagulation, or between endoclips. The resected liver was 
removed into an endopouch via an enlarged periumbilical 
trocar incision. A suction drain was left in the peritoneal 
cavity and all abdominal incisions were closed using 
absorbable sutures. 


Results 


The duration of operation ranged between 2 and 3-5 h; no 
blood transfusion was required. Intraoperative and post- 
operative details are summarized in Table 1. The only 
complication, which occurred in every patient, was a 
persistent ascites leak after removal of the suction drain 
which required closure of the drain site. At the time of 
discharge, liver function tests had returned to preoperative 
values except in patient 3 who still had a raised serum 
bilirubin at six times the normal upper range and a reduced 
prothrombin time of 45 per cent; these returned to 
preoperative levels by 1 month after surgery. 

Pathological examination of the resected specimen 
confirmed the diagnosis of HCC (all grade pT3) and severe 
cirrhosis in each patient. In addition the third patient had a 
marked superimposed acute alcoholic hepatitis. 

After discharge from hospital, persistent tense ascites in 
patient | was treated by drainage of 6 litres of ascites at 1 and 
2 months, and subsequently by insertion of a peritoneove- 
nous shunt. Routine CT performed after 6months was 
normal but after 1 year a bifocal recurrence in liver segments 
7 and 8 was detected and treated by arterial chemoembo- 
lization. Liver transplantation was not considered because 
of persistent alcohol consumption. The patient currently 
remains well, without ascites, 30 months after surgery. The 
second patient was treated intensively for ascites that finally 
became responsive to medical management. He is currently 
well with no evidence of recurrence 23 months after 
surgery. The final patient died from liver failure with 
persistently high o-fetoprotein levels but without recur- 
rence of symptoms 6 months after surgery. Autopsy was not 


Table1 Intraoperative and postoperative course in the three 
patients undergoing laparoscopic resection of hepatocellular 


carcinoma 

Patient 1 Patient 2 Patient 3 
Duration of clamping (min) 45 40 37 
Duration of surgery (min) 180 210 120 
Intraoperative blood loss (ml) 200 100 400 
Size of specimen (cm) 5X5x4 5x4x3 5x4x4 
Postoperative ascites leak (days) 6 4 7 
In-hospital stay (days) 10 6 9 
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performed. None of the patients had evidence of peritoneal 
or port-site metastases at the time of last evaluation. 


Discussion 


Laparoscopic liver resection has recently been shown by 
several groups to be safe, even in patients with a chronic 
underlying liver disease''~'°. The alleged (although not yet 
proven) advantage is reduced postoperative pain and a 
shorter recovery time compared with that after open 
surgery’. An additional advantage of the laparoscopic 
approach, shown in the present study, is that resection can 
be performed in patients with decompensated liver cirrhosis 
that would have contraindicated conventional hepatect- 
omy. 

All three patients had a short life expectancy at the time of 
presentation. The median survival following treatment of 
small uncomplicated HCC in patients with Child’s grade B 
and C disease is 16 and 2 months respectively'’. Had HCC 
rupture occurred in any of the present patients their clinical 
condition would have further deteriorated, precluding any 
form of effective treatment. 

At the time of surgery, all three patients were grade C 
according to Bismuth’s modification of the Child’s score!” 
and had a risk score of more than 4 according to the 
classification of Nagashima etal.'°. At this stage, the risk of 
postoperative liver failure and iH hospital death are in excess 
of 90 and 50 per cent respectively'*'’. In contrast, the 
postoperative course of the patients in this study was 
relatively uneventful and all were discharged within 10 days 
of surgery. 

Intractable ascites is one of the most frequent causes of in- 
poles death after hepatectomy in patients with cirrho- 

is’’. Its presence before operation is one of a most severe 
risk factors for fatal postoperative liver failure’’, even after a 
simple exploratory laparotomy”'. Ascites is frequently 
associated with renal failure and, most importantly, with 
leakage through the abdominal wound preventing healing 
and encouraging infection. Although there was leakage 
through the port sites following laparoscopy, the incisions 
were much smaller and more anterior. In addition, no 
dissection of the falciform, triangular or round ligaments 
(where there is increased lymphatic flow in cirrhosis”*) was 
required. Finally, the improved kinetics of the diaphragm 
following laparoscopic surgery, compared with open 
operation”, may have helped the absorption of ascites. 

Intraoperative blood loss has also been shown to be a 
major risk factor for postoperative death, in particular in 
patients with chronic underlying liver disease’. In the study 
of Takenaka er a/.** mean perioperative blood loss following 
partial liver resection in patients with Child’s grade A, B and 
C disease who died from liver failure after operation was 4, 5 
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and 6 litres respectively. In the present patients, blood loss 
was less than 500 ml, probab ly explainec di by clamping of the 
hepatic pedicle, the lack of extensive dissection and the 
counterpressure induced by the pneumoperitoneum, 

Patients 2 and 3 underwent partial resection of the 
tumour with a l-cm margin. Patient 1, 
tumour in segment 7, and could only undergo enucleation 
because the rigidity of the non-tumour-bearing liver 
precluded adequate bending of segments 46 to expose 
segments 7 and 8. Although his recurrence close to the 
resection margin was probably a consequence of insufficient 
resection, this patient simultaneously developed a recur 
rence in segment 8. 

Laparoscopic access to tumours in liver segment | 
difficult but probably not the only limit to laparoscopic 
partial liver resection. Haemodynamic instability due to 
massive bleeding of a ruptured HCC and tumour invasion 
of segmental, portal or suprahepatic veins are aise contra- 
indications to the laparoscopic approach. 

A potential drawback of laparoscopic resection of HCC is 
the risk of tumour cell seeding in the peritoneal cavity, as 
described following kaparo cope resection of gallbla ser 
and colorectal malignancies” ’, Experience suggests that this 
risk is not as high as previously thought, 
tumour is not opened and is extracted in a specimen bag. 
Port-site metastases have not vet been reported following 
laparoscopic resection of HCC or liver 
Furthermore, the development of skin metastases tollowing 
percutaneous biopsy of HCC does not impair ee ral 
provided that such lesions are resected”°. 
ruptured HCC, tumour cells may already be present in the 
peritoneal cavity at the time of surgery. 
carcinomatosis, however, accounts for only 14 per cent t of 
recurrences after ruptured HCC; 
recurrences are 
rence?” 

This Sa suggests that the par eseopie approach to 


Mowever, Madd a 


ork is 


y 
erovided the 


MIETASEASIS, 


In patients wit 
Peritoneal 


two-thirds of peritoneal 


associated with intrahepatic recur- 


liver resection should not only be considered as an 
alternative to open surgery but also may enable resection 
in some patients considered unfit for open surgery. 
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Background: Proton nuclear magnetic resonance (NMR) spectroscopy can be used as a non-invasive 
tool to measure renal damage. In the present investigation, proton NMR spectroscopy of urine was 
assessed in order to detect cellular damage after different periods of cold ischaemia in two standard 


preservation solutions. 


Methods: The isolated perfused pig kidney was used to assess initial renal function after in situ cold 
flush and cold storage (CS) for 24 or 48h in two standard preservation solutions: EuroCollins (EC) and 
University of Wisconsin (UW) solutions. Kidneys flushed with cold heparinized saline and immediately 
perfused were used as a control group. Kidneys were perfused for 2h at 37-5°C for functional 
evaluation. During reperfusion, renal perfusion flow rate was measured. Glomerular filtration rate 
(GFR), tubular reabsorption of sodium ions, and lactate dehydrogenase (LDH) and N-acetyl-B-p- 
glucosaminidase (NAG) excretion were determined. Impairment caused by ischaemia and reperfusion 
was also determined by histological techniques and proton NMR spectroscopy. 

Results: The perfusion flow rate, GFR and tubular reabsorption of sodium were significantly decreased 
in experimental groups compared with the control group. There was no significant difference between 
experimental groups after 24h of CS. The perfusion flow rate was significantly decreased in the EC 
group after 48h of cold ischaemia compared with that in the UW group. After 48h of CS, GFR and 
tubular reabsorption of sodium were significantly reduced in the EC group compared with those in the 
UW group. The release of LDH into the effluent and the urinary excretion of NAG were not 
significantly different after 24h of CS. After more than 45 and 60 min of reperfusion respectively, LDH 
and NAG excretion was no different in the 48-h CS groups. The most relevant resonances determined 
by proton NMR spectroscopy were of citrate, trimethylamine-N-oxide, lactate, acetate and amino acids. 
Excretion of these markers was significantly more accurate and efficient to assess renal ischaemia- 
reperfusion injury than that of biochemical markers. A resonance (P) detected particularly in the EC 
group after 48h of CS was identified and correlated well with renal dysfunction. After CS for 48h and 
2h of reperfusion, renal injury was histologically more pronounced in EC groups than in UW groups. 
However, the difference was not significant after CS for 24h. 

Conclusion: NMR spectroscopy, which is a non-invasive and non-destructive technique, is more 
accurate and efficient when assessing kidney damage after cold ischaemia and reperfusion when 
compared to conventional histological and biochemical analysis. 


Paper accepted 27 May 1999 


Introduction 


In organ transplantation, reperfusion injury is difficult to 
assess because of the numerous factors that can lead to the 
same outcome: delayed organ function or non-function of 
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the transplant. Consequently, postoperative care becomes 
more complex and appropriate administration of crucial but 
nephrotoxic immunosuppressive agents (e.g. cyclosporin) 
or diagnosis of rejection may be difficult in the presence of 
significant allograft dysfunction. The absence of immediate 
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renal function after transplantation is usually known as 
delayed graft function and defined as the need for one or 
more than one dialysis session during the postoperative 
period, which in some instances may aggravate ischaemic 
renal injury. prolonging the renal impairment. In fact, this 
clinical definition probably detects only the most severe 
cases of impaired renal function caused by ischaemia- 
reperfusion injury. Acute tubular necrosis is the patholo- 
gical diagnosis and one of the major causes of early 
dysfunction of transplanted kidneys’. 

Ischaemic renal injury, including injury to transplants, 
results in functional impairment and structural damage 
followed by a stereotypic inflammatory response consist- 
ing of an influx of T cells and macrophages. Currently, 
the assessment of graft function following transplantation 
is determined by the measurement of plasma creatinine 
or blood urea nitrogen. Many compounds have been 
measured in urine, and attempts have been made to 
correlate their levels with diagnosis and prognosis of 
acute renal failure. Determination of urinary excretion of 
specific enzymes and proteins as possible markers of renal 
allograft dysfunction has been studied extensively”. 
However, none of these markers, either for native or 
allograft kidneys, has been rigorously demonstrated to be 
reliable in the diagnosis of acute renal failure. The 
detection of early dysfunction results in more frequent 
use of invasive testing methods such as renal biopsy 
which often gives inconclusive histological results and the 
monitoring of immunosuppressive therapy where possi- 
ble. Consequently, the differential diagnosis of graft 
dysfunction is often based on an individual patient’s 
response to therapy. 

In recent years, proton nuclear magnetic resonance 
(NMR) spectroscopy has been established as a powerful 
non-destructive and non-invasive technique that can 
provide complete structural analysis of a wide range of 
organic molecules in biological fluids in various patho- 
logical conditions. Recently, this technology has been 


Table1 Experimental design 





applied to the study of biological fluids such as plasma, 
urine, bile, and seminal or synovial fluids**. 

The present study was undertaken to test the hypothesis 
that proton NMR spectroscopy is an efficient technique 
compared with evaluation of conventional biochemical 
markers for detection of tubular damage after different cold 
preservation periods in two commonly employed standard 
preservation solutions (EuroCollins (EC) and University of 
Wisconsin (UW)) and normothermic reperfusion. For this 
purpose the isolated perfused kidney model was used to 
assess precisely initial renal function at the time of 
reperfusion. The isolated perfused kidney allows direct 
experimental manipulation of fully differentiated mature 
tubule cells. The pig kidney was chosen because there is no 
accurate information about cold ischaemia and reperfusion 
injury in this model, 


Materials and methods 


This study was approved by the institutional review 
committee. The animals were cared for in accordance with 
university and national guidelines. Large white male pigs 
weighing 30-35kge (INRA, Le Magneraud, Surgères, 
France) were used. 


Preservation 


UW and EC solutions were used to flush and to preserve 
kidneys in this study. Kidneys were cold flushed i situ with 
the preservation solution and preserved at 4°C for 24 or 
48h, after which the organs were studied on the isolated 
perfused circuit. Warm ischaemia was negligible before 
reperfusion. 


Reperfusion in the isolated perfused kidney model 


Kidneys were harvested as described previously” and 


were randomized into five groups (Table 1): group | 





*Values are mean(s.e.m.)}. After preservation, kidneys were reperfused immediately for the functional study. EC, EuroCollins; UW, University of 


Wisconsin 
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(control group, »=6), perfused immediately after cold 
flush with heparinized saline; group 2 (n=8), cold flush 
followed by cold storage (CS) for 24h in EC solution; 
group 3 (n=8), cold flush followed by 24h of CS in UW 
solution; group 4 (n=8), cold flush followed by CS for 
48h in EC solution; and group 5 (n=8), cold flush 
followed by 48h of CS in UW solution. Control kidneys 
were attached to the isolated perfused circuit immediately 
after harvesting, and the experimental kidneys after cold 
storage. The organs were perfused for 2h via the renal 
artery. The reperfusion medium was a freshly prepared 
Krebs solution containing the following electrolytes: 
sodium chlonde 120mmol/l, sodium bicarbonate 
25 mmol/l, potassium chloride 4-8 mmol/l, magnesium 
sulphate 1-2 mmol/l, calcium chloride 1-2 mmol/l, mono- 
potassium phosphate 1-2 mmol/l and D-glucose 11 mmol/l. 
The solution also contained dialysed bovine serum 
albumin (fraction V; Sigma, St Louis, Missouri, USA) 
5.0 g per 100 ml, creatinine (Sigma) 10 mg/l and 5 ml of a 
22-L-amino-acid mixture from a commercial solution 
(Clintec Nutrition Clinique, Sèvres, France). The solution 
was perfused ina closed thermostatically controlled circuitat 
37-5°C. The perfusion flow rate was adjusted to maintain 
renal arterial perfusion pressure at 100 mmHg. Perfusion 
was provided by a peristaltic pump (BSM 1; Hospal, Lyon, 
France). Perfusion pressure was measured by a pressure 
transducer (Statham P23 De; Grass, Quincy, Massachusetts, 
USA). The outflow from the pump passed through a hollow- 
fibre type oxygenator (0600 ECM; Sciences Medical, 
Minneapolis, Minnesota, USA) in which the perfusate was 
oxygenated with a gas mixture (95 per cent oxygen and 5 per 
cent carbon dioxide) to maintain the pH at 7-40-7.45. An in- 
line filter (5-um pore size) was used during perfusion to 
remove small debris from the circulation. Perfusion flow rate 
and perfusion pressure were monitored continuously. Aftera 
total of 15 min of equilibration, when a steady state had been 
achieved, perfusion flow rate (millilitres per minute per gram 
of tissue), glomerular filtration rate (GFR) (microlitres 
per min per g of tissue), tubular reabsorption of sodium ions 
(per cent), release of the cytosolic enzyme lactate dehydro- 
genase (LDH) (determined by an automat Ektachem 
(Kodak, Paris, France) apparatus) in effluent and N-acetyl- 
B-p-glucosaminidase (NAG) excretion in urine 
(Boehringer, Paris, France) were monitored at 15, 30, 45, 
60, 75 and 90 min after the start of reperfusion. GFR was 
calculated from creatinine clearance using the formula 
GFR =urine flow rate X urine creatinine/perfusate creati- 
nine. Tubular reabsorption of sodium ions was calculated as 
100 x (1—urine sodium ion concentration/perfusate so- 
dium ion concentration X perfusate creatinine/urine crea- 
tinine). Sodium level was measured by flame photometry and 
creatinine was determined enzymatically. 
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Nuclear magnetic resonance spectroscopy 


Urine and perfusate samples from isolated perfused kidneys 
were collected after each period of reperfusion and frozen at 
20°C; NMR measurements were performed within 
1 week. Perfusate was collected on sodium fluoride—oxalate. 
Samples were thawed at room temperature and prepared 
with 10 per cent deuterium oxide containing 0-75 per cent 
sodium 3-(trimethyl-2,2,3,3)-1-propionate) to reference 
the chemical shifts (0 parts per million) in 5-mm NMR 
tubes. Spectra were acquired at 400 MHz on a Bruker 
AM400WB (Bruker, Milton, Ontario, Canada) apparatus. 
The water signal was suppressed with low-power 1rradia- 
tion (0-8 W for 2s). Spectra were acquired with 16000 data 
points for a spectral width of 6024 Hz with a 5-ms pulse 
(60°) and 128 scans were accumulated. The Fourier 
transform was performed on 16000 data points without 
filtering. Resonances were identified from published 
chemical shift data or by addition of standard compounds 
when necessary. As line widths of the peaks were equivalent, 
intensities of resonance were assessed by measuring peak 
heights taking into account the spin-spin coupling pattern, 
and were compared with the intensity of creatinine 
resonance. For urine NMR spectra, the ratios of citrate, 
trimethylamine-N-oxide, lactate, acetate and amino acids to 
creatinine were calculated and expressed in mmoles per 
mole of creatinine to take into account the influence of 
different urinary flow rates. In the case of an unidentified 
resonance, the intensity of resonance was assessed by 
measuring peak height and expressed in mmoles of 
hydrogen ions per mole of creatinine. 


Histopathological analysis 

At the end of the cold flush, after 24 and 48h of CS and 
reperfusion, kidney samples were collected for light and 
electron microscopy. Samples were fixed with Dubosq- 
Brasil and 10 per cent formalin m phosphate buffer 
0-01 mmol/l (pH742) and embedded in paraffin. 
Conventional stains were applied (haematoxylin and eosin, 
periodic acid-Schiff). Analysis of the cellular ultrastructure 
using electron microscopy was also performed. Small pieces 
of renal tissue were fixed in 2-5 per cent glutaraldehyde, 
washed and postfixed in 2 per cent osmium tetroxide for 2 h 
at 4°C. After dehydration with ethanol, they were 
embedded in Araldite (Fluku, Buchs, Switzerland). 
Ultrathin sections were stained with uranyl acetate and 
lead citrate, and then examined under an electron micro- 
scope (100 CX; JEOL, Tokyo, Japan). Histological analysis 
concerned proximal tubular cells and particularly the brush 
border. Light and electron microscopic studies were 
reviewed by a pathologist blinded to the treatment groups. 
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Light microscopic sections were examined for cell vacuo- 
lization, tubular necrosis, tubular dilatation, intratubular 
detachment and interstitial oedema. At electron micro- 
scopy, brush border, intracellular oedema and organelles 
such as mitochondria were studied. Histological lesions 
were expressed according to the percentage of kidney 
samples affected using a semiquantitative scale: 1, no 
abnormality; 2, mild lesions affecting 10 per cent of kidney 
samples; 3, lesions affecting 25 per cent of samples; 4, 
lesions affecting 50 per cent of samples; and 5, lesions 
affecting more than 75 per cent of samples. 


Statistical analysis 


Results were expressed as mean(s.e.m.) and compared using 
variance analysis and the Student-Newman Keuls test for 
multiple comparisons. When a non-parametric test was 
needed, the Kruskal-Wallis analysis was used. The 
frequency of occurrence of P resonance was analysed on a 
contingency table with a x” test. P< 0.05 was considered 
statistically significant. Control group values are shown in 
figures and tables as reference values but were not used for 
statistical analysis. 


Results 


Functional results and injury markers 


oe, | 


Fig. 1 summarizes the effects of cold ischaemia on renal 
function in the isolated perfused kidney model. 
Experimental groups, urine output and preservation con- 
ditions are summarized in Table 1. The perfusion flow rate 
was significantly reduced after cold preservation particu- 
larly after CS for 48 h in EC compared with UW solution. 
The GFR was also significantly reduced compared with that 
in controls. After CS for 24h, the GFR was not significantly 
different for reperfusion times of less than 75 min. After 48 h 
of CS, the GFR was significantly higher in group 5 than in 
group 4, Tubular reabsorption of sodium was significantly 
decreased in cold-stored groups (groups 2-5) compared 
with that in group 1. After 24h of CS, tubular reabsorption 
of sodium was not significantly different between groups 2 
and 3 during reperfusion. After 48 h, tubular reabsorption 
of sodium was improved after preservation in UW solution 
in this model. After CS for 24h, LDH release and NAG 
excretion were not significantly different. Between 15 and 
45 min of reperfusion after CS for 48 h, kidneys in group 4 
showed a greater release of LDH in urine than did those in 
group 5. The difference was not statistically significant after 
45 min. NAG excretion was not significantly different in 
groups 4 and 5 by 60 min after the start of reperfusion. 
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Nuclear magnetic resonance spectroscopy results 
(Fig. 2) 


In urine NMR spectra, the lactate to creatinine ratio during 
reperfusion was significantly greater in urine from kidneys 
preserved with EC solution than in those preserved with 
UW solution or controls. The acetate to creatinine ratio 
was significantly increased in urine from kidneys perfused 
with EC (groups 2 and 4) compared with that in UW groups 
(groups 3 and 5) particularly after CS for 48h. The 
trimethylamine-N-oxide to creatinine ratio was signifi- 
cantly higher in urine from groups 2 and 4 than from groups 
3 and 5. Trimethylamine-N-oxide was not detected in urine 
from the control group. Amino acid reabsorption was 
significantly decreased in urine from kidneys preserved with 
EC compared with UW solution. Citrate excretion was 
detected mainly in urine from controls and groups 3 and 5. P 
was detected on urine spectra in the chemical shift range 8 
1-4-1-5 from preserved kidneys particularly in EC groups 
(Fig. 2). This resonance was detected in urine from four of 
eight kidneys in group 2 versus one of eight in group 3 
(P < 0-001), and all eight in group 4 versus four of eight in 
group 5 (P<0.01). 


Histological analysis 


Under light microscopy, sections obtained from control 
kidneys displayed normal renal architecture after cold 
flush and very minimal change after reperfusion. At the 
end of normothermic reperfusion, control kidneys 
exhibited only very localized oedema. After CS for 24h 
and 2h of reperfusion, there was no significant difference 
between groups 2 and 3. However, after CS for 48h and 
reperfusion, damage was apparent particularly in group 4 
(Table 2). After reperfusion, kidneys flushed and preserved 
with EC solution (group 4) showed significantly higher 
mean scores than those flushed and preserved with UW 
solution (group 5) (Table 2). These differences were more 
pronounced with respect to tubular dilatation, intratub- 
ular cell detachment and cast formation, tubular cell 
brush border integrity and interstitial oedema. At 
electron microscopy, kidneys from the control group 
were unchanged after reperfusion, and had a well 
preserved brush border. After CS and reperfusion, 
kidneys preserved with EC solution had more pro- 
nounced histological alterations at 48h than those 
preserved with UW solution (Table 2). Mitochondrial 
depletion and disintegration were significantly greater in 
kidneys from EC groups than in those from UW groups, 
particularly after 48 h. 
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Discussion 


It has become increasingly evident that the clinical 
expression of ischaemia-reperfusion, delayed graft func- 
tion, influences the development of acute rejection and 
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Fig. 1 Functional results achieved during immediate reperfusion 
(control) or reperfusion after cold storage (CS) m EuroCollins 
(EC) or University of Wisconsin (UW) solution for 24 or 48 h. 
NAG, N-acetyl-B-D-glucosaminidase. Values are mean(s.e m.). 
*P<0-05, tP<0-01 CS for 24 or 48h in EC versus CS for 24 or 
48 h respectively in UW. The control group was not used in 
statistical analysis (Student’s Newman test). 


late graft dysfunction”®. Reperfusion injury is the result 
of a cascade of events, making the allograft an inflamed 
organ which may stress the parenchyma and vessels, and 
promote fibrosis. Injury may increase expression of major 
histocompatibility antigens in epithelium and endothe- 


www.bys.co uk Bntsh Journal of Surgery 1999, 86, 1401-1409 


1406 Evaluation of renal reperfusion Injury * T. Hauet, J. M. Goujon, C. Tallineau, M. Carretier and M. Eugene 














— 1-0 
Sos pi 
0-8 PA a 
A £ Te eee 
Sc € 0-7 J-A Y i 
B 3 5 og i4 ł + ł |+ 
§ — [F Q O © O 
J- 0-5 : 
= = / © 
z a c 0-4 H SR 7 ie 
afi? ~ 
A RE A as 
PË : 0-3 Hi eal eee es. 
: 22 TH o : g i o-——_—# 
Foi W 
O EZ 
o 
0 15 30 45 60 75 90 0 15 30 45 60 75 90 
a Repertusion time (min) d Reperfusion time (min) 
wm 25 30 
£ T 
E = 
_ Cc 
z 90 z 2:6 
E 2 20 
& 15 A 
£ 216 
< 10 5 
5 : 10 
X C 
p 5 AHE 
E a 
0 15 30 45 60 75 90 0 15 30 45 60 75 90 
b Reperfusion time (min) e Reperfusion time (min) 
gts 
ae $ + —-— Control 
= 
+ L cub EuroCollins (24h) 
2 35 if er aa University of Wisconsin (24h) 
È 30 Og EuroCollins (48h) 
à + t t l University of Wisconsin (48h) 
BAS ereen 
E t 
~ 2-0 ! 
c K t 
t t Q 
p 1-5 f t t t O O 
Q 
5 40 © Q 
MEA es E ee 
a 05 / De eee ae 
o” O 
| oe 
0 15 30 45 60 75 90 
C Reperfusion time (min) 


Fig. 2 Proton nuclear magnetic resonance spectroscopy markers during immediate reperfusion (control) or reperfusion after cold 
storage (CS) in EuroCollins (EC) or University of Wisconsin (UW) solution for 24 or 48 h. Values are mean(s.e.m.). Trimethylamine- 
N-oxide was not detected ın the control group and was increased after CS for 24 and 48 h in EC solution. Lactate and acetate excretion 
was increased in the EC groups. Citrate was detected ın control, EC (24h), UW (24h) and UW (48 h) groups. P resonance was not 
detected in control and UW (24h) groups. *P< 0-05, tP<0-01, $P< 0-001 CS for 24 or 48h in EC versus CS for 24 or 48h respectively 
in UW. The control group was not used in statistical analysis (Student’s Newman test) 
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Table2 Histopathological evaluation of kidneys after 2 h of normothermic perfusion 





*Values are mean(s.e.m.). EC, EuroCollins; UW, University of Wisconsin. P< 0.05 UW veras EC (48 h) (Students Neurnan test) 


lium as well as recruiting and activating antigen-present- 
ing cells’. The rate of delayed graft function in cadaveric 
renal transplantation is between 10 and 60 per cent, and 
makes the diagnosis of rejection more difficult, prolongs 
hospital stay and may increase the incidence of acute 
rejection and favour chronic transplant nephropathy”. 
This results in more frequent use of invasive testing 
methods such as renal allograft biopsy, which is the gold 
standard for obtaining accurate diagnostic information 
about allograft dysfunction due to cellular rejection, 
recurrent disease or drug-induced toxicity. A recent 
report demonstrated that a correct histopathological 
diagnosis was correlated with the clinical and biological 
diagnosis only 43 per cent of the time'’. However, 
clinically relevant complications are observed in 3-5-21 
per cent following percutaneous biopsy and pose a risk 
for the transplant patient! !*!’. 
potentially nephrotoxic E compounds 
may enhance ongoing tubular injury when full doses are 


continued or expose the recipient to an increased risk of 


rejection when the dosage is reduced. Consequently, new 
strategies must be directed towards the development of non- 
invasive methods of detecting allograft inflammation. 

The main object of this study was to determine whether 
proton NMR spectroscopy was able to detect renal damage 
when compared with excretion of enzymes into the urine or 
histological analysis. The abnormal excretion of trimethyl- 
amine-N-oxide determined by NMR spectroscopy was 
noted particularly in EC groups and after 48h of cold 
ischaemia. Trimethylamine-N-oxide is derived from renal 


medullary organic osmolytes to counteract perturbation of 


proteins by a high urea concentration and to fill the osmotic 
gap between intracellular and extracellular fluids. This 
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In addition, the use of 


osmolyte has been identified exclusively in the intracellular 
compartment of the renal inner medulla’. A raised urinary 
level of this compound is related to leakage trom damaged 
medullary cells in different models of renal damage. This 
marker is well correlated with the reduction in pertusion 
flow rate which reflects the constrictive response of the renal 
vascular bed to the ischaemic insult. After a combination of 
normothermic ischaemia and cold preservation m EC 
solution using an identical model, the authors demonstrated 
previously that trimethylamine-N-oxide excretion in urine 
was related to more intense i 


medullary damage’. 


Trimethylamine-N-oxide has also been detected in clinical 


ini 

situations following acute toxic exposure to drugs or other 
xenobiotics (ifosfamide or phenol)'*"* or in chronic disease. 
where increased excreion of trimethylaminc-.N-oxide was 
related to damage to tubule cells and medullary damage” 
Because the vast majority of early renal dysfunction after 
reperfusion is due to acute tubular necrosis in the outer 
renal medulla, trimethylamine-N-oxide could be a relevant 
marker of graft damage. 

The other relevant resonances used to evaluate renal 
function after transplantation were those arising from 
lactate, citrate aie acetate. 


Lactate excretion was 
in ra ane ae aa aera excretion | A is due to 
dysfunction of the proximal tubule and/or an imerease m 
lactate production by renal cells related to the anaerobic 
conditions during cold ischaemia. The increased lactate 
excretion in EC groups is related to proximal tubular injury. 
Citrate is an organic acid normally found in urine; it is 
produced from the reaction between acetyl-coenzyme A 
and oxaloacetate, whica represents the first step of the Krebs 
cycle. In the proximal tubule, citrate is reabsorbed by an 
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apical sodium—citrate co-transporter and then is metabo- 
lized by two potential pathways, either cytoplasmic 
metabolism via adenosine 5’-triphosphate citrate lyase or 
mitochondrial metabolism. Reduced citrate excretion is 
indicative of impaired oxidative damage*'’”*°. These 
results demonstrate an impairment of Krebs cycle function 
and a proximal tubular dysfunction correlated with amino 
aciduria after cold preservation with EC solution compared 
with UW solution. In the present model, trimethylamine- 
N-oxide, lactate, acetate and citrate excretion associated 
with the detection of resonance P in urine could accurately 
discriminate kidneys with significant renal medullary 
damage when compared to other conventional parameters 
and histological analysis. No other method is able to 
determine, in the same experiment, the presence of amino 
acids, glucose or lactic acid and consequently to map renal 
injuries to different tubular segments. By collecting serial 
urine samples, the natural history of the injury can be 
followed by NMR spectroscopy. 

Although during reperfusion all LDH in the effluent 
originates from the kidney, it remains unclear which renal 
cells are damaged. Also, LDH is present in almost all living 
cells and is probably released into the perfusate by damaged 
erythrocytes which are trapped in the renal microvascu- 
lature. This lack of specificity may explain why in this study 
LDH could not distinguish between experimental groups, 
particularly after 24h of preservation. NAG, which is a 
lysosomal enzyme abundant in proximal tubular segments, 
has been a useful marker of tubular damage. However, in 
this model, excretion of NAG was not very effective in 
quantifying tubular damage between experimental groups 
particularly after 24h of CS and after 60 min of reperfusion 
in 48 h preserved group. In addition, the wash out of NAG 
may explain why in this study NAG could not distinguish 
damaged grafts. 

Proton NMR spectroscopy of urine has been used 
previously to investigate renal allograft dysfunction!??”, 
However, the influence of preservation solution was not 
studied and it was not specified if kidneys were retrieved 
from multiple organ or single organ donors. In addition, in 
these reports, patients receiving a kidney from living related 
donors were studied with patients transplanted with a 
cadaver kidney. This experimental condition implied that 
cold ischaemia was very different'”. However, a resonance 
at 3.7 p.p.m. (P3-7) in the 24-h urine from patients who 
underwent renal transplantation was detected and the 
intensity of this resonance could be better than conven- 
tional biochemical measures as an indicator of the amount 
of cyclosporin during this period. The respective variations 
in this metabolite in urine could contribute to prognosis and 
diagnosis of renal function impairment related to cyclos- 
porin toxicity or overdose, or to rejection! ?"”, 
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The present research could stimulate further develop- 
ment of preservation methods to reduce cold ischaemia- 
reperfusion injury. Early ischaemia and reperfusion, if 
severe enough in a single kidney, may be an important 
antigen-independent risk factor for later renal deterioration 
and failure*'. The vast majority of the markers detected by 
proton NMR spectroscopy are intracellular. Consequently, 
these markers could be assessed directly within the kidneys 
during CS in their sterile containers. This non-invasive 
evaluation could be combined with other NMR techniques 
such as phosphate-31 NMR spectroscopy to measure the 
relative intracellular concentrations of several phosphorus 
metabolites or the evaluation of intracellular and extra- 
cellular pH during CS. An overall reduction of non- 
function to below 20 per cent is probably not feasible with 
the CS preservation method and machine perfusion could 
be considered as a relatively simple alternative to improve 
the outcome after kidney transplantation”~. Because only 
preparation of the sample is needed and a small volume is 
required, NMR spectroscopy may also be a valuable aid for 
the evaluation of the effect of haemodynamic instability or 
hypoperfusion from donors, particularly in intensive care 
units. 

In conclusion, non-invasive and non-destructive spectro- 
scopic assessment of ischaemia—reperfusion injury and renal 
medullary injury by proton NMR spectroscopy represents a 
novel approach to the monitoring of renal transplant 
function and may improve the management of patients 
during the early period after renal transplantation. 
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Background: Gram-negative sepsis and its sequelae frequently complicate invasive procedures in 
patients with obstructive jaundice. In response to endotoxin, Kupffer cells secrete tumour necrosis 
factor (TNF), a pivotal early mediator of sepsis. An investigation was carried out into the specific role of 
Kupffer cell TNF secretion following endotoxin challenge in obstructive jaundice. 

Methods: Survival following intraperitoneal administration of endotoxin (2-0, 0-02 and 0-0002 mg per 
100 g) was determined in rats following bile duct ligation (BDL) or sham operation. Plasma TNF 
concentration was quantified following endotoxin administration (0-0002 mg per 100 g) at 1, 2 and 6h. 
Subsequently, the effect of Kupffer cell blockade by gadolinium chloride on survival and plasma TNF 
concentration was assessed. 

Results: Jaundiced animals showed a significantly increased mortality rate following intraperitoneal 
injection of endotoxin 2-0 mg per 100 g (BDL 100 per cent versus sham 0 per cent) and 0-02 mg per 100g 
(BDL 70 per cent versus sham 0 per cent; P=0-002, Fisher’s exact test). Median plasma TNF 
concentration was significantly greater in jaundiced animals 1h after endotoxin administration (BDL 
943 (interquartile range (i.q.r.) 211-3900) pg/ml versus sham 64 (i.q.r. 47-127) pg/ml; P= 0-002, Mann- 
Whitney U test). Kupffer cell blockade with gadolinium chloride increased the survival rate following 
endotoxin administration in BDL animals (BDL-GdCl; 100 per cent versus BDL-saline 40 per cent; 
P=0-0003, Fisher’s exact test) and decreased median plasma levels of TNF (BDL-GdCl,; 88 (i.q.r. 0- 
1065) pg/ml versus BDL-saline 16 550 (1255-29 360) pg/ml; P = 0-002, Mann-Whitney U test). 
Concluston: Kupffer cell blockade improved survival and suppressed systemic TNF activity after 
endotoxin challenge. In obstructive jaundice, hypersecretion of TNF by Kupffer cells may supplement 
systemic cytokine production and be responsible for significant complications. 
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Introduction 


Invasive procedures are frequently followed by septic and 
sepsis-related complications in patients with obstructive 
jaundice’~’. Intestinal derived endotoxaemia is implicated 
in the pathophysiology of these events. Previous studies 
have suggested impaired endocytic function of the mono- 
nuclear phagocytic system as a mechanism of endotoxaemia 
in biliary obstruction*. An additional function of the 
mononuclear phagocytic system is the secretion of pro- 
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inflammatory cytokines. In vitro studies of Kupffer cell 
function have demonstrated hypersecretion of tumour 
necrosis factor (INF) and interleukin (IL) 6 in obstructive 
jaundice’. Although these data have been derived from 
studies on the physiologically intact liver using an im situ 
hepatic perfusion system, the significance of these findings 
has not been established in vivo. 

The aim of these experiments was to elucidate the role of 
the Kupffer cell population in the response to endotoxin 
challenge in experimental obstructive jaundice tn vivo. 
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Materials and methods 


A total of 180 immunologically mature male Wistar rats 
(weight 275-325 g) were used in this study. Control animals 
underwent sham operation. Following the administration 
of anaesthesia using intramuscular injection of ketamine 
6mg per 100 g (Parke-Davis Veterinary, Gwent, UK) and 
xylazine 0-7 mg per 100 g (Bayer, Bury St Edmund’s, UK), 
laparotomy was performed through a 1-5-cm upper midline 
incision. In animals undergoing bile duct ligation (BDL), 
lcm of the bile duct was mobilized, doubly hgated and 
divided. Sham operation entailed laparotomy and mobiliza- 
tion of the bile duct only. Animals had access to water and 
standard chow ad libitum throughout the experimental 
period. All experiments were conducted in compliance with 
UK Animals (Scientific Procedures) Act 1986. 


Experiment 1: characterization of in vivo response to 
endotoxin in experimental obstructive jaundice 


Some 3 weeks after BDL or sham procedure, animals were 
assigned to one of three groups comprising ten jaundiced 
and ten sham animals. The three groups were challenged 
with differing doses of intraperitoneal endotoxin B40111 
(Sigma Aldrich, Poole, UK): 0-0002, 0-02 and 2-0 mg per 
100 g. Survival was assessed at 4h; animals were anaesthe- 
tized and blood was sampled by direct cardiac puncture. 
Samples were immediately placed on ice, centrifuged at 
2000 r.p.m. for 10 min at 4°C and stored at -70°C pending 
assay. 

To quantify the dynamics of TNF secretion following 
septic challenge a further group of animals was studied. 
Some 3 weeks after BDL or sham operation, animals were 
assigned to one of three groups comprising ten BDL and ten 
sham-operated animals. All animals were challenged with a 
sublethal dose of intraperitoneal endotoxin (0-0002 mg per 
100 g). Animals in group 1 were killed at 1 h, those in group 
2 at 2 h, and group 3 at 6h. Animals were anaesthetized and 
blood was sampled by cardiac puncture. Samples were 
collected and plasma was stored as outlined above for TNF 


analysis. 


Experiment 2: effect of Kupffer cell blockade with 
gadolinium chloride on survival and systemic tumour 
necrosis factor secretion 


On day 19 following BDL, 60 jaundiced animals were 
randomized to receive intraperitoneal gadolinium chloride 
(Sigma Aldrich) 10 mg per 100 g or saline. On day 21, 20 
animals from each group were challenged with intraper- 
itoneal endotoxin (0-02 mg per 100g) and survival was 
assessed 4h later. The remaining ten animals in each group 
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were then challenged with a sublethal dose of endotoxin 
(0-0002 mg per 100 g) and killed at 1 h. Blood was sampled 
by cardiac puncture following induction of anaesthesia and 
plasma was stored as outlined above for TNF analysis. 


TNF assay 


Immunoreactive TNF in plasma and perfusate was 
measured using an enzyme-linked immunosorbent assay 
technique developed in the authors’ laboratory’. Briefly, a 
96-well microtitre plate was coated with monoclonal 
antibody to murine TNF (TN3 19.12, donated by 
Celltech, Slough, UK) which exhibits a high degree of 
cross-reactivity to rat TNF. TNF bound to the solid phase 
was detected using rabbit polyclonal antimurine TNF 
antibody (Bradsure Biologicals, Loughborough, UK) and 
donkey antirabbit horseradish peroxidase conjugate 
(Jackson Immunoresearch, West Grove, Pennsylvania, 
USA). Absorbance was read at 490 nm. The detection limit 
of the assay was 39-0 pg/ml, the interassay coefficient of 
variation was 10 per cent and the intra-assay coefficient of 
variation 11 per cent. 


Histological confirmation of Kupffer cell depletion 
by gadolinium chloride 


Sections of liver from jaundiced animals given gadolinium 
chloride (n = 4) or saline (7 = 4) were perfused fixed with 4 per 
cent paraformaldehyde before processing through ascend- 
ing alcohols and toluene to paraffin wax. The monoclonal 
mouse antibody ED1 (Serotec, Oxford, UK) recognizes a 
single-chain glycoprotein expressed by resident and re- 
cruited rat hepatic macrophages, and was used as a Kupffer 
cell marker’. Thin sections (3 um) were cut and adhered to 
slides coated with 3-aminopropyltriethoxysaline (Sigma 
Aldrich) for 24h at 37°C, dewaxed and rehydrated. 
Endogenous peroxidase was blocked for 5 min by incuba- 
tion with 3 per cent hydrogen peroxide in alcohol. Slides 
were incubated with 4 per cent normal rabbit serum in 
phosphate-buffered saline (PBS) for 30min at room 
temperature before incubation with a 1:200 dilution of 
ED1 in PBS for 1h at room temperature. After washing, a 
1:200 dilution of biotinylated fragment in PBS of affimity- 
purified rabbit antimouse immunoglobulin F(ab’)2 (Dako, 
Glostrup, Denmark) preincubated with 4 per cent normal 
rat serum was applied to slides for 30 min at 37°C. Slides 
were washed with PBS before incubation with strepavidin— 
biotin—horseradish peroxidase complex (Dako) for 30 min. 
A final PBS wash was followed by the application of 3,3’- 
diaminobenzidine tetrahydrochloride (Sigma Aldrich) ac- 
tivated with 50 ml of 3 per cent hydrogen peroxide diluted 
1:20 in distilled water for 5 min. Slides were counterstained 
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with haematoxylin. ED1-positive hepatic macrophages 
were counted in ten high-powered fields (h.p.f.) on each 
liver section by an independent investigator unaware of the 
specimen group, and a mean for each liver section was 
determined. 


Statistical analysis 


Statistical analysis was carried out with the Mann-Whitney 
U test. Fourfold table analysis was by Fisher’s exact test. 
Significance was taken at the $ per cent level. Results are 
expressed as median (interquartile range (i.q-r.)). Analysis 
was performed using the software package Arcus Pro-Stat 


(lain E. Buckan, Oxford, UK). 


Results 


Survival following intraperitoneal endotoxin 


Following BDL, animals were highly sensitive to a dose of 
endotoxin (2-Omg per 100g) readily tolerated by sham- 
operated animals for up to 4h. At 1-2 h after intraperitoneal 
endotoxin injection, BDL animals showed diminished 
spontaneous movement around the cages and developed 
tachycardia, tachypnoea and piloerection. All BDL animals 
had died at 4h. Sham animals behaved normally through- 
out. Reducing the dose of endotoxin to 0-02 mg per 100g 
resulted in a 30 per cent survival rate in jaundiced animals at 
4h (P=0-21 versus BDL animals given endotoxin 2-0 mg per 
100g, P=0-002 versus sham animals given 0-02 mg per 
100 g, Fisher’s exact test). Further reduction of the dose of 
endotoxin to 0-0002 mg per 100 g produced a consistent 100 
per cent survival rate at 4h in BDL animals (P = 0-005 versus 
BDL animals given endotoxin 2-0mg per 100g, Fisher’s 
exact test). 


Systemic tumour necrosis factor response following 
intraperitoneal endotoxin 


The plasma TNF profile in BDL and sham animals 
measured after the intraperitoneal injection of a sublethal 
dose of endotoxin (0-0002 mg per 100g) demonstrated 
maximal secretion by both jaundiced and sham animals at 
th. The magnitude of this response was significantly 
greater in BDL animals (Fig. 1). There was no significant 
difference in plasma TNF levels between jaundiced and 
sham animals at 2 h (P= 0-79) and 6h (P=0-33). 


Effect of Kupffer cell blockade 
Survival 


Kupffer cell blockade by gadolinium chloride attenuated 
the lethal effects of endotoxin (0-02 mg per 100g) at +h 
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Fig. 1 Plasma tumour necrosis factor (TNF) concentration 
following intraperitoneal administration of endotoxin 0-0002 mg 
per 100g. "P= 0-002 versus sham operation at 1 h; P=0-0005 
versus bile duct ligation (BDL) at 2 h (Manr—Whitney U test) 
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Fig. 2 Efrect of Kupffer cell blockade with gadolinium chloride 
(GdCl;) on survival of bile duct-ligated (BDL) animals after 
intraperitoneal injection of endotoxin 0-02 mg per 100g. 


compared with survival in saline-treated jaundiced animals 


(Fig. 2). 
TNF secretion 
Using low-dose endotoxin (0-0002 mg per 100 g), the peak 


plasma TNF response to intraperitoneal endotoxin at 1h 
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Fig.3 Effect of Kupffer cell blockade with gadolinium chloride 
(GdCl;) on plasma tumour necrosis factor (TNF) levels in bile 
duct-ligated (BDL) animals 1 h after intraperitoneal injection of 
endotoxin 0-0002 mg per 100 g. *P = 0-002 versus BDL-saline 
(Mann-Whitney U test) 


was significantly diminished by pretreatment with gadoli- 
nium chloride (BDL-GdCl, 88 (i.q.r. 0-1065) pg/ml versus 
BDL-saline 16550 (i.q.r. 1255-29 360) pg/ml, P=0-002) 
(Fig. 3). 


Kupffer cell population 


Histological examination of liver sections confirmed sig- 
nificant depletion of Kupffer cells in jaundiced animals 
pretreated with gadolinium chloride (median Kupffer cell 
count for BDL-GdCl, 35 (i.q.r. 26-43) per h.p.f. versus 
BDL-saline 65 (i.q.r. 55-88) per h.p.f.; P< 0-0001). 


Discussion 


Using in situ hepatic perfusion, the authors have previously 
demonstrated impaired endocyte function and hypersecre- 
tion of cytokines by the Kupffer cell population in 
experimental obstructive jaundice im vitro’. The objective 
of this series of experiments was to assess the significance of 
these findings iv vivo. Intraperitoneal administration of 
endotoxin was used as a simple, easily reproducible, means 
of Kupffer cell stimulation, simulating the ‘shower’ of 
intestinal derived endotoxin that may follow biliary 
manipulation in patients with extrahepatic obstructive 
jaundice. The doses of endotoxin used in these studies were 
based on preliminary studies with this model. 

In experiment 1, jaundiced animals were highly sensitive 
to exogenous endotoxin compared with sham-operated 
controls. Reduction of the dose of endotoxin by a factor of 
10000 was required to achieve a survival rate in BDL 
animals similar to that of sham-operated animals at +h. 
High sensitivity to endotoxin administered both orally 
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(following sensitization with lead acetate) and parenterally 
7 8,9 


has been recognized for some time in rats after BDL 
However, investigations into the pathophysiology of this 


Be $ 


response to date have concentrated largely on alterations in 
mononuclear phagocytic function. 

Plasma TNF levels peaked lh after exposure to 
endotoxin in jaundiced and sham-operated animais. TNF 
secretion by jaundiced animals exceeded that by sham 
animals by a factor of approximately 100. The kinetics of 
this response are in keeping with previous studies in septic 
models; however, the magnitude is clearly greater in 
animals following BDL °. 

Selective blockade of the Kupffer ceil population by 
gadolinium chloride is a well recognized technique of 
studying Kupffer cell function. In this study, survival after 
administration of endotoxin was significantly improved by 
preadministration of gadolinium chloride. Kupfer cell 
blockade also attenuated the systemic TNF response to 
exogenous endotoxin. Although a number of cell types may 
contribute to the systemic TNF response to endotoxin, the 
findings using gadolinium chloride suggest that Kupffer 
cells are the major source of systemic TNF in this 
experimental model of obstructive jaundice i vivo. 

The mechanism of action of gadolinium chloride is not 
fully understood. Inital studies suggested gadolinium 
chloride interfered with surface attachment and 
of test probes''. More recent studies using immunohisto- 
chemical techniques have demonstrated Kupffer cell 
depletion 48h after parenteral administration of gadoli- 
nium chloride!*. It was proposed that, following Kupffer 
cell uptake of gadolinium chloride, gadolinium tons were 
released in the acidic environment of the lysosome anc 
resulted in selective Kupffer cell toxicity. This may resultin 
global blockade of Kupffer cell function without micro- 
scopic ablation of the tctal Kupffer cell population and may 
explain the disparity between the reduction in Kupffer cell 
counts (50 per cent) and the magnitude of the suppression of 
TNF secretion in animals given gadolinium chloride in this 
study. Gadolinium chloride itself may alter hepatic cytokine 
activity. Rai et a/.'° have reported that gadolinium chloride 
attenuated hepatic expression of anti-inflammatory IL-10 
but increased expressicn of TNF in rats following partal 
hepatectomy. Conversely, Louis et a/.'* found that pre- 
treatment with gadolin.um chloride increased serum IL-10 
concentration and decreased TNF levels following galac- 
tosamine—lipopolysaccraride-induced liver injury in mice. 
The significance of these findings in the present model is 
uncertain as the effects of biliary obstruction on hepatic IL- 
10 levels are unknown. 

The mechanisms underlying the upregulation of Kupffer 
cell secretory function in this model of billary obstruction 


“y 


have not been elucidated in this study. There is evidence of 


engulfment 
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both an increase in Kupffer cell number in the liver 
following BDL and a phenotypic shift in favour of 
augmented expression of the putative endotoxin receptor 
CD14'°"'’, However, these findings alone are unlikely to 
account for magnitude of the increase in secretory response 
demonstrated ın this study. 

In conclusion, these data support the view that increased 
secretion of TNF by the Kupffer cell population is a critical 
feature of the response to endotoxin in experimental 
obstructive jaundice. If confirmed in clinical studies, they 
suggest a potential benefit from immunological or pharma- 
cological therapies to attenuate excessive cytokine secre- 
tion, which could be administered before diagnostic or 
therapeutic intervention in patients with obstructive 
jaundice. 
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Value of percutaneous transhepatic portography before 
hepatectomy for hilar cholangiocarcinoma 
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Background: The diagnostic value of percutaneous transhepatic portography (PTP) for assessing 
cancer invasion of the portal bifurcation in patients with hilar cholangiocarcinoma has not been studied 
previously. 

Methods: From April 1977 to March 1998 combined hepatobiliary and portal vein resection was 
performed in 45 patients. In 25 patients, PTP was carried out before operation and the resected portal 
bifurcation was examined histologically. Correlation between portographic and microscopic findings at 
the portal bifurcation was studied retrospectively. 

Results: Portographic and microscopic findings were classified into three groups (type A, B or C, and 
grade 0, I or II respectively) according to the findings at the portal bifurcation. There was a significant 
correlation between the portographic type and degree of cancer invasion (P= 0-0001). In seven of the 
eight patients with type A portograms, there was no microscopic cancer invasion of the portal 
bifurcation. In 15 of the 17 patients with type B or C portograms, cancer invasion was found 
microscopically. All patients with microscopic grade I invasion had type C portograms. 

Conclusion: PTP can be used to evaluate cancer invasion of the portal bifurcation with sufficient 


reliability for preoperative staging of hilar cholangiocarcinoma. 


Paper accepted 5 July 1999 


Introduction 


Surgical resection is the best therapeutic strategy for 
patients with hilar cholangiocarcinoma. Recently, liver 
resection has become more popular for treating this 
intractable disease because of the possibility of achieving a 
tumour-free resection margin and a better long-term 
survival compared with local resection’’. Hilar cholan- 
giocarcinoma often invades the vascular structures in the 
hepatoduodenal ligament. Such findings make resection 
and reconstruction more complicated. Despite the diff- 
culty of surgery for advanced carcinoma, several authors 
have reported the clinical utility of hepatectomy with 
combined resection of the portal vein and/or hepatic artery 
using vascular surgical techniques to achieve curative 
resection'*!?. 

A retrospective study was carried out to determine the 
value of percutaneous transhepatic portography (PTP) 
before liver resection in the assessment of cancer invasion 
of the portal vein in patients with hilar cholangiocarci- 
noma. 
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Patients and methods 


From April 1977 to March 1998, 145 patients with hilar 
cholangiocarcinoma underwent liver resection with (7 = 45) 
or without (7 = 100) portal vein resection and reconstruc- 
tion at the First Department of Surgery, Nagoya University 
Hospital. Of the 45 patients with portal vein resection, 
preoperative PTP was performed in 31 patients, conven- 
tional arterial portography in 12 and trans-splenic porto- 
graphy in two. Of the 31 patients who had PTP, six were 
excluded because PTP provided insufficient detail of the 
portal bifurcation (two patients), biliary surgery had been 
performed previously (two) or the resected portal bifurca- 
tion could not be examined histologically (two). The 
remaining 25 patients were enrolled in the study. In 
addition, all patients underwent preoperative ultrasono- 
graphy and computed tomography with enhancement. 
There were 18 men and seven women with a mean(s.d.) 
age of 59-0(10-5) (range 33-77)years. No patient was 
cirrhotic. Jaundice on admission was present ın 21 patients. 
No jaundice and/or cholangitis was observed at the time of 
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operation as patients had been treated with percutaneous 
transhepatic biliary drainage to prevent postoperative 
hepatic failure with or without septic complications” ~~”. 
Major hepatectomy with en bloc resection of the caudate 
lobe, portal vein resection and reconstruction, and extra- 
hepatic bile duct resection was performed in all 25 patients 
(Table 1). A combined pancreatoduodenectomy was per- 
formed in two patients with cancer infiltration of the 
intrapancreatic bile duct’®. 

For PTP, a 5-Fr catheter was advanced into the superior 
mesenteric vein under fluoroscopic control through a 
catheter sheath introduced by ultrasonographically guided 
puncture of the right anterior portal vein or the umbilical 
portion of the left portal vein. Before October 1994, PTP 
was obtained using a conventional angiography system 
(Toshiba KXO-1250C; Toshiba, Tokyo, Japan). There- 
after, a digital subtraction system (Toshiba KXO-80) was 
used. The total dose of contrast medium administered 


Table1 Operative procedures performed in 25 patients 


No. of 
patients 


Procedure 


Left hepatic lobectomy + caudate lobectomy 4 
Extended left hepatic lobectomy + caudate lobectomy 4 
Left hepatic trisegmentectomy + caudate lobectomy 3 


Right hepatic lobectomy + caudate lobectomy 2 (1) 
Extended right hepatic lobectomy + caudate lobectomy 8 (1) 
Right hepatic trisegmentectomy + caudate lobectomy 4 


Values in parentheses are patients having pylorus-preserving pancreato- 


x x 
xX XxX 


duodenectomy 


K 


Type A Type B Type C 


Fig. 1 Illustrations of the portographic findings at the portal 
bifurcation. Type A, no abnormal findings. Type B, stenosis or 
obstruction at the origin of the right or the left portal vein. Type 
C, narrowing of the portal vein on the contralateral side of the 
origin of the involved right or left portal vein 
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(lopamiron; Schering, Berlin, Germany) was 20 ml (injec- 
tion rate 10 ml/s) in the former period, and 10 ml (injection 
rate 5 ml/s) in the latter period. Portograms were taken in 
anteroposterior and right anterior cblique projections. 
Right anterior cranial oblique, right anterior caudal oblique 
or lateral projections were also obtained as needed. The 
image intensifier was tilted 30° to the patient’s right for the 
right anterior oblique projection, 30° to the patient’s right 
and 20° cranial for the right anterior cranial oblique 
projection, and 30° to the patient’s right and 20° caudal 
for the right anterior caudal projection. Portographic 





a Righ: portal vein stenosis (type B) 





b Left portal vein obstruction (type C) 


Fig. 2 Preoperative percutaneous transhepatic portography. 

a Type B: stenosis is observed at the origin of the right portal 
vein (arrow); the right posterior portal branch is not visualized. 
b Type C: the left portal vein is obstructed at the bifurcation 
(arrow); narrowing is observed on the contralateral side of the 
involved left portal vein (arrowheads) 
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a 


b Grade | invasion 


a No invasion 








c Grade || invasion 


Fig. 3 Photomicrographs of the portal bifurcation (elastic fibre van Gieson stain, original magnification X 27). 


a Grade 0, no cancer invasion. 


b Grade I, cancer invasion limited within the tunica adventitia or media (arrows). 


c Grade II, cancer invasion reaching the tunica intima (arrows) 


findings were divided into three types (Fig. 1): type A had no 
abnormal findings (7=8), type B showed stenosis or 
obstruction at the origin of either the right or the left 
portal vein (n = 8) (Fig. 2a) and type C exhibited narrowing 
at the contralateral side of the involved vein (7 = 9) (Fig. 2b). 
In nine patients without marked stenosis or obstruction of 
the right portal vein who were to undergo right hepatic 
lobectomy or more extensive liver resection, portal vein 
embolization”??? was carried out after PTP. There were 
no procedure-related complications. 

After performing cholangiography on the resected speci- 
men, the extrahepatic bile duct was opened longitudinally 
from the distal resection margin to the proximal margin. 
The gross tumour type was assessed as papillary, nodular, 
nodular infiltrating or diffusely infiltrating’”’'. The speci- 
mens were fixed in 10 per cent formalin for several days and 
serially sectioned at 5-mm intervals. The specimens were 
prepared in the usual manner for microscopic examination 
using haematoxylin and eosin and elastic fibre van Gieson 
stains. Microscopic tumour invasion of the portal bifurca- 
tion was classified as grade 0 (no cancer invasion) (Fig. 3a), 
grade I (cancer invasion limited to the tunica adventitia or 
media) (Fig. 3b) or grade II (cancer invasion reaching the 
tunica intima) (Fig. 3c). 

Statistical analysis was carried out with Spearman’s rank 
correlation test. Survival rates were determined by the 
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Kaplan-Meier method, and differences were analysed by 
the generalized Wilcoxon test. P<0-05 was considered 
statistically significant. 


Results 


The gross tumour type was papillary (7=1), nodular 
infiltrating (7 = 5) or diffusely infiltrating (7 = 19)??? 1; thus 
24 of the 25 patients had an infiltrating tumour. There was 
no association between the portographic findings and gross 
tumour type. On the other hand, a significant (P= 0-0001) 
association was found between portographic findings and 
the microscopic grades of cancer invasion (Table 2). In seven 
of the eight patients with type A portograms, there was no 


Table2 Correlation between portographic findings and micro- 
scopic carcinoma invasion of the portal bifurcation 


Portographic type Grade 0 Grade | Grade I! 
A EN 7 1 0 
B 2 6 0 
C 0 5 4 


r,= 0-793, P=0-0001 
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microscopic cancer invasion of the portal bifurcation. In 15 
of the 17 patients with type B or C portograms, there was 
cancer invasion. All patients with microscopic grade I 
invasion had type C portograms. In contrast, the diagnostic 
abilities of ultrasonography and computed tomography 
were low. Of 16 patients with microscopic grade I or II 
invasion, invasion was detected with ultrasonography in 
only three and with computed tomography in five. 
Moreover, these modalities did not allow discrimination 
between grade I and II invasion. 

Despite a lack of microscopic cancer invasion of the 
portal bifurcation, seven of the eight patients with type A 
portograms eventually underwent combined portal vein 
resection. In one patient, marked autonomic nerve invasion 
around the portal bifurcation was found. In the two patients 
who underwent right hepatic trisegmentectomy with 
caudate lobectomy, the transverse portion of the left portal 
vein distal to the portal bifurcation was involved (Fig. 4). In 
the remaining four patients, cancer invasion was suspected 
macroscopically during operation. Although cancer did not 
microscopically invade the portal bifurcation in these four 
patients, cancer invasion together with marked fibrosis was 
observed close to the dissection margins (Fig. 5). 

Resection procedures of the portal vein were recorded 
according to the portographic findings and type of 
hepatectomy (Table 3). Because the transverse portion of 
the left portal vein is long compared with the right portal 
trunk, segmental resection and reconstruction is much 
easier to perform with right-sided than with left-sided 
hepatectomy. Therefore, irrespective of the portographic 
findings, segmental resection was more common with right- 
sided hepatectomy. In contrast, wedge resection was more 
common with left-sided hepatectomy. However, segmental 
resection was mandatory in eight of nine patients with type 
C portograms. Although the remaining patient underwent 
wedge resection for technical reasons, the postresection 
defect in the portal vein was large. The vein was therefore 
reconstructed with a patch graft using saphenous vein. 

There were no postoperative complications related 
directly to portal vein resection and reconstruction. 
Hospital death was observed in only one patient who 
underwent left hepatic lobectomy, caudate lobectomy, 
distal gastrectomy for associated gastric tumour, and had 
portal vein and right hepatic artery resection and recon- 
struction. This patient died from sepsis resulting from 
leakage of gastroduodenostomy 95 days after operation, 
giving a mortality rate of 4 per cent (one of 25 patients). The 
l-, 3- and 5-year survival rates for the 25 patients were 15, 
three and one respectively, and the median survival was 
18-1 months. Survival was significantly (P< 0-001) better 
than that of 38 patients with irresectable hilar cholangio- 
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Fig. 4 Lateral view of preoperative percutaneous transhepatic 
portography. The proximal margin of the stenosis of the left 
portal vein is clearly demonstrated (arrows). The portal 
bifurcation is intact. Segmental excision of the portal vein was 
performed because right hepatic trisegmentectomy was required 
for removal of the tumour. The degree of microscopic cancer 
invasion of the portal bifurcation was classified as grade 0 





Fig.5 Photomicrograph of the portal bifurcation (elastic fibre 
van Gieson stain, original magnification X 17). Cancer does not 
invade the adventitia of the portal vein. However, cancer and 
severe fibrosis are close to the wall of the portal bifurcation. 
Dissection was avoided to achieve a negative transection plane 
(arrow). The dotted line indicates the estimated dissection plane 
in case of hepatobiliary resection without portal vein resection 


carcinoma treated at the authors’ hospital during the same 
time period (Fig. 6). 
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Tabie3 Relationship between portographic findings and resec- 
tion type of the portal vein 
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No. at risk 
Resected 25 15 6 3 2 1 1 1 i 
Unresected 38 9 3 0 0 0 0 0 0 


Fig. 6 Survival curves for the 25 patients in the present study and 
for 38 patients with irresectable hilar cholangiocarcinoma. 
P<0-001 (Wilcoxon test) 


Discussion 


Computed tomography and ultrasonography have been 
used to assess extramural extension of cholangiocarcinoma. 
However, these examinations have limited diagnostic utility 
for cancer invasion of the portal vein, as was also found in 
the present study. Arterial portography has also been widely 
used for this purpose, but is of less value because it rarely 
demonstrates the portal bifurcation clearly owing to 
insufficient opacification and/or superimposition of the 
portal branches*’*. In the authors’ experience, arterial 
portography rarely allowed a correct preoperative diagnosis 
of cancer invasion of the portal bifurcation (data not shown). 
On the other hand, PTP may be used to obtain high-quality 
portograms which can be used to make a precise diagnosis. 
In addition, the recent advent of digital subtraction 
angiography has reduced the volume of contrast medium 
required. In the present series, using digital subtraction 
angiography, only 10 ml of contrast medium was required 
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per portogram, allowing for two or more projections. 
Overall, PTP is safe, easy to perform, and can produce high- 
quality portograms in several projections. These a dvantages 
outweigh the disadvantage of the invasive nature of the 
procedure. 

Hilar cholangiocarcinoma often infiltrates extramurally 
and invades adjacent blood vessels? 
pattern of cholangiocarzinoma is closely related to the gross 
tumour type’. The present authors have previously 
reported that submucosal extension at the proxima! border 
of hilar cholangiocarcinoma is characteristic of nodular 
infiltrating or diffusely infiltrating tumours *! The present 
study also demonstrated that, with few exceptions, cholan- 
giocarcinoma with portal vein invasion 1s associated with 
nodular infiltrating or diffusely infiltrating tumours. This 
indicates that the gross tumour type should be considered 
when portal vein invasion is suspected. A careful search for 
the findings of rigidity, tapering or narrowing of the hile 
duct wall on cholangiography may lead to an accurate 
preoperative diagnosis of the gross tumour type. 

The most importart finding arising from the present 
study is the close association between portographic findings 
and the microscopic grade of cancer invasion. In 13 of the 17 


. Phe inhitration 


patients with type B or C portograms, m icroscopic cancer 
invasion of the portal bifurcation was observed. This clearly 
demonstrates that portal vein resection and reconstruction 
is essential when the portogram shows a stenosis or 
obstruction at the or:gin of either the right or the lef 
portal vein. Moreover, all patients with microscopie gra de! 
invasion had type C portograms, and eight of the nine with 
type C portograms eventually underwent segmen tal resec- 
tion of the portal vein. In the remaining patient with a type 
C portogram, who urderwent wedge resection, the post- 
resection defect of the vein was large and patch gratt with 
autogenous vein was used for reconstruction. ‘These 
findings are important from the surgical wewport. 
Portographic findings of contralateral narrowing of the 
involved portal vein imply marked cancer invasion. 
Therefore, segmental resection, not wedge resection, 
should be performed. 2TP taken in two or more projections 
clearly demonstrates tumour extension along the portal 
vein, which makes it dossible to estimate the part and the 
length of the portal vein to be resected and, in turn, to design 
the resection and reconstruction procedure in detail. 
Despite a lack of abnormal portographic findings, four 
patients eventually underwent portal vein resection because 
cancer invasion was suspected macroscopically during 
operation. Microscopic examination revealed cancer infil- 
tration with marked fibrosis extended near the resection 
margins. Without portal vein resection, the dissection plane 
would have been positive (Fig. 5). In these patients, portal 
vein invasion was microscopically negative, but could have 
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been surgically positive. Such conditions are hard to detect 
with PTP, and represent a limitation of the diagnostic 
utility of the technique. Kaneko etal.?” have emphasized 
that intraportal endovascular ultrasonography provides 
accurate information regarding portal vein invasion in 
patients with pancreatobiliary carcinoma; however, it was 
difficult to differentiate between cancer invasion and severe 
inflammation. Furthermore, in view of the results of the 
present study, even if no cancer invasion of the portal 
bifurcation is demonstrated on diagnostic imaging, portal 
vein resection is recommended in patients with surgically 
positive portal vein invasion. 

Launois etal.’* have reported that the main reason for 
uresectability of cholangiocarcinoma is invasion of the 
portal bifurcation. Hoevels and Ihse’? have stressed that 
portography showing portal vein invasion indicates irre- 
sectability of bile duct carcinoma. However, such a concept 
has become antiquated. Recently, several surgeons have 
described portal vein resection for advanced biliary tract 
carcinoma and have advocated an aggressive surgical 
strategy’ !’. So far, the present authors have also 
performed combined hepatobiliary and portal vein resec- 
tion in patients with advanced hilar cholangiocarcinoma!®, 
In this series, the mortality rate was low (only one of 25 
patients) and the survival rate was unexpectedly improved, 
with three 3-year survivors. Now, the presence of portal 
vein invasion is not a contraindication for surgical resection 
in patients with hilar cholangiocarcinoma. PTP can be used 
to evaluate cancer invasion of the portal bifurcation with 
sufficient reliability for preoperative staging of hilar 
cholangiocarcinoma. 


References 


1 Beazley RM, Hadjis N, Benjamin IS, Blumgart LH. 
Clinicopathological aspects of high bile duct cancer. 
Experience with resection and bypass surgical treatments. Ann 
Surg 1984; 199: 623-36. 

Iwasaki Y, Okamura T, Ozaki A, Todoroki T, Takase Y, Ohara 

K etal. Surgical treatment for carcinoma at the confluence of 

the mayor hepatic ducts. Surg Gynecol Obstet 1986; 162: 457-64. 

Mizumoto R, Kawarada Y, Suzuki H. Surgical treatment of 

hilar carcinoma of the bile duct. Surg Gynecol Obstet 1986; 162: 

153-8. 

4 Shimada H, Niimoto S, Matsuba A, Nakagawara G, Kobayashi 
M, Tsuchiya S. The infiltration of bile duct carcinoma along 
the bile duct wall. International Surgery 1988; 73: 87-90. 

5 ‘Tsuzuki T, Ueda M, Kuramochi S, Iida S, Takahashi S, Iri H. 
Carcinoma of the main hepatic duct junction: indications, 
operative morbidity and mortality, and long-term survival. 
Surgery 1990; 108: 495-501. 

6 Nimura Y, Hayakawa N, Kamiya J, Kondo S, Shionoya S. 
Hepatic segmentectomy with caudate lobe resection for bile 


bo 


tad 


British Journal of Surgery 1999, 86, 1415-1421 www.bjs.co uk 


duct carcinoma of the hepatic hilus. World F Surg 1990; 14: 

535-44. 

Bismuth H, Nakache R, Diamond T. Management strategies 

in resection for hilar cholangiocarcinoma. Ann Surg 1992; 215: 

31-8. 

Baer HU, Stain SC, Dennison AR, Eggers B, Blaumgart LH. 

Improvements ın survival by aggressive resections of hilar 

cholangiocarcinoma. Ann Surg 1993; 217: 20. 

9 Tashiro S, Tsuji T, Kanemitsu K, Kamimoto Y, Hiraoka T, 
Miyauchi Y. Prolongation of survival for carcinoma at the 
hepatic duct confluence. Surgery 1993; 113: 270-8. 

10 Ogura Y, Mizumoto R, Tabata M, Matsuda S, Kusuda T. 
Surgical treatment of carcinoma of the hepatic duct 
confluence: analysis of 55 resected carcinomas. World F Surg 
1993; 17: 85-93. 

11 Nimura Y, Hayakawa N, KamiyaJ, Kondo S, Nagino M, Kanai 
M. Hilar cholangiocarcinoma — surgical anatomy and curative 
resection. 7 Hepatobthary Pancreat Surg 1995; 2: 239-48. 

12 Nimura Y, Hayakawa N, KamryaJ, Kondo S, Nagino M, Kanai 
M. Hepatectomy for hilar bile duct cancer. Asian 7 Surg 1996; 
19; 94-100. 

13 Nagino M, Nimura Y, Kamrya J, Kanai M, Uesaka K, 
Hayakawa N etal. Segmental liver resection for hilar 
cholangiocarcinoma. Hepatogastroenterology 1998, 45: 7-13. 

14 Longmire WP, McArthur MS, Bastounis EA, Huatt J. 
Carcinoma of the extrahepatic biliary tract. Ann Surg 1973; 
178: 333-45. 

15 Blumgart LH, Drury JK, Wood CB. Hepatic resection for 
trauma, tumour and biliary obstruction. Br 7 Surg 1979; 66: 
762-9, 

16 Sakaguchi S, Nakamura S. Surgery ofthe portal vein in resection 
of cancer of the hepatic hilus. Surgery 1986; 99: 344-9. 

17 Lygidakis NJ, van der Heyde MN, van Dongen RJAM, 
Kromhout JG, Tytgat GNJ, Huibregtse K. Surgical 
approaches for unresectable primary carcinoma of the hepatic 
hilus. Surg Gynecol Obstet 1988; 166: 107-14. 

18 Nimura Y, Hayakawa N, Kamiya J, Maeda S, Kondo S, Yasui A 
etal. Combined portal vem and liver resection for carcinoma of 
the biliary tract. Br 7 Surg 1991; 78: 727-31. 

19 Nimura Y, Kamiya J, Nagino M, Kanai M, Uesaka K, Kondo S 
etal. Aggressive surgical treatment of hilar cholangio- 
carcinoma. 7 Hepatobrliary Pancreat Surg 1998; 5: 52-61. 

20 Nagino M, Hayakawa N, Nimura Y, Dohke M, Kitagawa S. 
Percutaneous transhepatic biliary drainage in patients with 
malignant biliary obstruction of the hepatic confluence. 
Hepatogastroenterology 1992; 39: 296-300. 

21 Nimura Y. Staging of biliary carcinoma: cholangiography and 
cholangioscopy. Endoscopy 1993; 25: 76-80. 

22 Nagino M, Nimura Y, Kamiya J, Kondo S, Kanai M, Miyachi 
M etal. Preoperative management of hilar 
cholangiocarcinoma. 7 Hepatobiliary Pancreat Surg 1995; 2: 
215~23. 

23 Kanai M, Nimura Y, Kamiya J, Kondo S, Nagino M, Miyachi 
M etal Preoperative intrahepatic segmental cholangits in 
patients with advanced carcinoma involving the hepatic hilus. 
Surgery 1996; 119: 498-504. 


~J 


(o o) 


© 1999 Blackwell Science Ltd 


H. Nishio, J. Kamrya, M. Nagino et al. * Percutaneous transhepatic portography for hilar cholanglocarcilnoma 1421 


24 Kato S, Nagano I, Nimura Y, Wakabayashi T. Hepatic 
recovery after biliary drainage ın expermmental obstructive 
jaundice complicated by biliary infection. Hepato- 
gastroenterology 1994; 41: 217-21. 

25 Nagano I, Kato S, Nimura Y, Wakabayashi T. Hepatic 
mitochondrial changes in experimental obstructive jaundice 
complicated by biliary infection. Hepatogastroenterology 1994; 
41: 432-7. 

26 Nimura Y, Hayakawa N, Kamiya J, Maeda S, Kondo S, Yasui A 
etal. Hepatopancreatoduodenectomy for advanced carcinoma 
of the biliary tract. Hepatogastroenterology 1991; 38: 170-5. 

27 Nagino M, Nimura Y, Hayakawa N. Percutaneous 
transhepatic portal embolization using newly devised 
catheters: preliminary report. World f Surg 1993; 17: 520-4. 

28 Nagino M, Nimura Y, Kamiya J, Kondo S, Uesaka K, Kin Y 
et al, Right or left trisegment portal vein embolization before 
hepatic trisegmentectomy for hilar bile duct carcinoma. 
Surgery 1995; 117: 677-81. 

29 Nagino M, Numura Y, Kamiya J, Kondo S, Kanai M. Selective 
percutaneous transhepatic embolization of the portal vein in 
preparation for extensive liver resection: the ipsilateral 
approach. Radiology 1996; 200: 559-63. 

30 Bhuiya MR, Nimura Y, Kamiya J, Kondo S, Fukata S, 
Hayakawa N et al. Clinicopathological studies on perineural 
invasion of bile duct carcinoma. Arm Surg 1992; 215: 344-9. 

31 Sakamoto E, Nimura Y, Hayakawa N, Kamiya J, Kondo S, 
Nagino M etal. The pattern of infiltrauon at the proximal 


© 1999 Blackwell Science Ltd 


border of hilar bile duct carcinoma: a histologic analysis of 62 
resected cases. Ann Surg 1998; 227: 405-11. 

32 Hoevels J, Ihse I. Percutaneous transhepatic portography in 
bile duct carcinoma. Correlation with percutaneous 
transhepatic cholangiography and angiography. Rofo 
Fortschritte Auf Dem Gebiete Rontgenstrablen Nuklearmedizin 
1979; 131: 140-50. 

33 Williamson BWA, Blumgart LH, McKellar NJ. Management 
of tumors of the liver. Combined use of arteriography and 
venography ın the assessment of resectability, especially in hilar 
tumors. Am F Surg 1980; 139: 210-15. 

34 Tompkins RK, Thomas D, Wile A, Longmire WP Jr. 
Prognostic factors in bile duct carcinoma: analysis of 96 cases. 
Ann Surg 1981; 194: 447-57. 

35 Bosma A. Surgical pathology of cholangiocarcinoma of the 
liver hilus (Klatskin tumor). Semm Liver Dis 1990; 10: 85-90. 

36 Todoroki T, Okamura T, Fukao K, Nishimura A, Otsu H, Sato 
H etal. Gross appearance of carcinoma of the main hepatic duct 
and its prognosis. Surg Gynecol Obstet 1980; 150: 33-40. 

37 Kaneko T, Nakao A, Inoue S, Harada A, Nonamı T, Itoh S et al. 
Intraportal endovascular ultrasonography in the diagnosis of 
portal vein invasion by pancreatobiliary carcinoma. Ann Surg 
1995; 222: 711-18. 

38 Launois B, Campion JP, Brissot P, Gosselin M. Carcinoma of 
the hepatic hilus. Surgical management and the case for 
resection. Ann Surg 1979; 190: 151-7. 


www.bjs.co.uk British Journal of Surgery 1999, 86, 1415-1421 


Original article 


Comparison of intra-arterial digital subtraction angiography, 
magnetic resonance angiography and duplex ultrasonography 
for measuring carotid artery stenosis 


K. B. Modaresi, T. C. S. Cox*, P. E. Summers?, J. M. Jarosz*, H. Verma, P. R. Taylor: and 


T. S. Padayachee 


Ultrasonic Angiology Laboratory and +Magnetic Resonance Physics Group, Division of Radiological Sciences, Guy's Campus, King’s College 


London and {Departments of Surgery and “Radiology, Guy's and St Thomas’ Hospitals, London, UK 


Correspondence to: Dr T., S. Padayachee, Ultrasonic Angiology Laboratory, New Guy's House, Guy's Hospital, London SEL ORT, UK 


Background: Duplex ultrasonography and magnetic resonance angiography (MRA) are becoming 
competitive alternatives to angiography for determining the degree of internal carotid artery (ICA) 
stenosis. Varying reports have been published regarding the suitability of each technique for grading 
ICA disease. This retrospective study compared the merits of these three modalities for measuring ICA 
stenosis. 

Methods: One hundred and eleven patients being considered for carotid endarterectomy underwent 
intra-arterial digital subtraction angiography (DSA) via arch injection. Duplex imaging was performed in 
all patients and MRA in 50. The degree of carotid stenosis estimated by the three modalities was 
compared. 

Results: There was good correlation between subjectively graded MRA and DSA images (r=0.87, 
P<0-001, 2 =82 carotids) but poor correlation for objective estimates. MRA tended to underestimate 
the degree of stenosis (bias -4-5 per cent) compared with DSA, but showed good correlation with 
duplex ultrasonography estimates (r=0-86, P<0-001, 7 =87 carotids). Both non-invasive modalities 
produced high values of sensitivity and specificity in estimating stenoses of greater than 70 per cent. 
MRA was less sensitive for distinguishing between severe stenosis and complete occlusion. 

Conclusion: This study did not resolve the debate regarding the method of choice as both MRA and 


duplex ultrasonography were accurate for imaging carotid stenoses. 
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introduction 


Carotid endarterectomy is now advocated for symptomatic 
patients with an internal carotid artery (ICA) stenosis 
causing a reduction in luminal diameter of 70-99 per 
cent”, Angiography has been used to determine the degree 
of ICA stenosis, but is associated with a 1-2 per cent stroke 
rate, and reports on its accuracy and reproducibility are 
conflicting’. The problems associated with digital sub- 
traction angiography (DSA) have encouraged the use of 
alternative imaging modalities such as duplex ultrasono- 
graphy and magnetic resonance angiography (MRA), which 
are now used in many institutions to select patients for 
carotid surgery”. 

Comparison with conventional angiography has demon- 
strated high sensitivities and « values for identifying ICA 
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stenoses of greater than 50 per cent using duplex 
ultrasonography“? and a high level of accuracy using 
three-dimensional time-of-flight (3D-TOF) MRAY®. 
However, there remains controversy regarding the relative 


Ge j , ; 9,10 
merits of these tests for selecting patients for surgery t’, 


The disparity between these studies may reflect the fact that 
the diagnostic results are dependent on many factors such as 
the equipment used, operator experience and diagnostic 
criteria, 

An imaging modality used to select patients for carotid 
surgery should be able to measure the ICA diameter 
stenosis, length of the lesion and provide calibre measure- 
ments of the distal, cervical ICA. At this hospital, 
information about the intracranial circulation has not 
influenced patient management. The present study inves- 
tigated the interobserver variability for reading intra- 
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arterial DSA by arch injection and MRA images both 
subjectively and objectively. Also compared were the 
accuracies of MRA and duplex ultrasonography relative to 
DSA for selecting patients for carotid surgery based on the 
information described above. 


Patients and methods 


Some 111 patients who underwent intra-arterial DSA were 
entered into this study. There were 74 men and 37 women 
with a mean(s.d.) age of 65(7) (range 45-78) years. Intra- 
arterial DSA was performed using a 4-Fr pigtail catheter 
from a femoral approach. A posterior—anterior view of the 
head was followed by a left anterior—oblique arch injection 
that included the carotid bifurcations. This view was 
supplemented by two further oblique orthogonal projec- 
tions with the head turned to each side. These were 
optimized to prevent vessel overlap, but if this occurred a 
further projection or projections were obtained. 

Duplex ultrasonographic imaging was performed ın all 
111 patients using an ultrasound colour flow mapping 
system (7-MHz linear array transducer 128xP/10v; Acuson, 
Mountain View, California, USA). The degree of internal 
carotid stenosis was graded using conventional duplex 
criteria as described previously". 

MRA was performed in 50 patients who gave informed 
consent; some of the above patients had surgery before an 
MRA study could be performed. 3D-TOF MRA was 
performed on a 1-5-T system (Philips Gyroscan, $15/ACS 
R3.6.3; Philips Medical Systems, Best, The Netherlands). 
The MRA sequence was flow-compensated and used 
saturation pulses to eliminate the signal from venous flow. 


Data analysis 


Angiographic images were assessed independently by two 
radiologists. First, on hard-copy digital subtraction angio- 
grams, the percentage ICA stenosis was graded subjectively 
in 5 per cent increments. This involved an estimate of 
percentage stenosis using the distal ICA lumen diameter as a 
reference. Reconstructed MRA images were processed 
using a maximum intensity projection algorithm and images 
displayed at 15° intervals for subjective evaluation of 
stenosis diameter. Second, images were transferred to an 
image analysis workstation (Philips Easy Vision) and 
assessed objectively using electronic screen callipers (re- 
solution 0-1 mm). Measurements were obtained by moving 
the screen cursor to the perceived edges of the vessel wall at 
the maximum point of ICA stenosis and at the point where 
the distal ICA walls became parallel. The percentage 
diameter stenosis was then computed based on the North 
American Symptomatic Carotid Endarterectomy Trial 
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criteria’. The computed measurements of stenosis were 
not made available to the observer to avoid bias. MRA 
images that showed a discrete region of signal dropout in 
the ICA, indicating a severe stenosis, were arbitrarily 
classified as having a stenosis of greater than 95 per cent. 

Kendall’s rank correlation was used to investigate any 
bias in comparisons related to stenosis size. Linear 
regression was used to determine the relationship between 
stenosis estimates, and difference of means analysis for 
comparing agreement between stenosis estimates by the 
different modalities. x statistics were used to assess the 
agreement between multicategorical data. 


Results 


A total of 222 carotid bifurcations from the 111 patients 
were available for this study. No patient suffered any 
neurological event during or after any of the imaging 
modalities investigated. Six (3 per cent) of 222 DSA mages 
and 13 of 100 MRA images were non-diagnostic owing to 
poor image quality. Non-diagnostic MRA scans contained 
imaging artefacts caused by patient movement (7 =8) or 
dental prostheses (n = 1). The remaining four patients were 
imaged in the early part of the series and inaccurate 
planning resulted in insufficient coverage of the carotid 
bifurcation. All duplex ultrasonographic scans were con- 
sidered diagnostic. 


Interobserver variability 


High correlation coefficients were found between the two 
observers for both the objective and subjective estimates of 
stenosis on DSA (216 carotids); the subjective method 
produced slightly higher correlation values However, 
difference of means analysis showed slightly wider limits 
of agreement for the objective (-32 to +49 per cent) 
compared with the subjective measurements (-30 to +45 
per cent). In a subset of the MRA images the two observers’ 
analyses showed the limits of agreements to be much wider 
for the objective method (— 67 to + 54 per cent; 51 carotids) 
than for the subjective assessment (—28 to + 18 per cent; 53 
carotids) (Table 1). 


Multimodality comparison 


Comparison of subjective estimates of stenosis by MRA and 
DSA showed good correlation with the subjectively 
analysed data (r=0-87, P<0-001, n=82) but poorer 
correlation with objectively analysed data (r=0-60, 
P<0-001, n= 82). Correlation and agreement values com- 
paring the three imaging modalities (using subjective 
stenosis estimates) are summarized in Table 1. All three 
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modalities correlated well with each other. The plots of 
duplex ultrasonography versus DSA findings, and MRA 
versus DSA results demonstrated a high degree of correla- 
tion (r=0.86, P<0-001, n=216 and r=0.87, P<0-001, 
n=82 respectively) (Figs 1 and 2). However, difference of 
means analysis (Table 1) revealed a tendency for MRA to 
underestimate stenosis diameter (bias —4-5 per cent), while 
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Fig. 1 Estimates of internal carotid artery stenosis by duplex 
ultrasonography versus stenosis graded subjectively by digital 
subtraction angiography (DSA). Multiple data points are 
represented as petals (r= 0-86, P< 0-001, 7 =216) 


the limits of agreement showed differences between DSA 
and ultrasonography of -35 to + 29 per cent compared with 
-38 to +29 per cent for DSA and MRA. 

Degree of stenosis estimated by ultrasonography and 
MRA showed good correlation (7 = 0-86, P<0-001, 7 =87 
carotids) while difference of means analysis demonstrated 
no significant bias between MRA and ultrasonography 


Stenosis estimated by MRA (%) 





Stenosis estimated by DSA (%) 


Fig. 2 Subjectively graded three-dimensional magnetic resonance 
angiography (MRA) versus subjectively graded digital subtraction 
angiography (DSA) estimates of internal carotid artery stenosis. 
Multiple data points are represented as petals (7 = 0-87, P<0-001, 
n = 82) 


Table] Comparison of internal carotid stenosis estimates by digital subtraction angiography, duplex ultrasonography and three- 


dimensional magnetic resonance angiography 











“Subjective estimates by digital subtraction angiography (DSA) and three-dimensional magnetic resonance angiography GD MRA). r, Summary of 


correlation coefficients; 7, number of comparisons; difference of means analysis (bias and confidence intervals) 


Table2 Sensitivity and specificity for detecting internal carotid artery stenoses of greater than 70 per cent and occlusions using digi- 


tal subtraction angiography as the gold standard 





DSA, digital subtraction angiography; 3D MRA, three-dimensional magnetic resonance angiography 
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(Table 1). The agreement limits for these two methods were 
wide and indicated that values could differ between the two 
methods by as much as 38 per cent. | 

Decision matrices were used to determine the sensitivity 
and specificity first for identifying patients with an ICA 
stenosis of greater than 70 per cent and second for 
identifying an occluded ICA (Table 2). Duplex imaging 
and MRA produced high values of both sensitivity and 
specificity for estimating stenoses of greater or less than 70 
per cent diameter reduction. MRA had reduced sensitivity 
for distinguishing between severe stenosis and complete 
occlusion compared with duplex imaging. 


Discussion 


The results of this study support previous findings that 
subjective evaluation of the degree of stenosis of the ICA by 
intra-arterial DSA produced better agreement and correla- 
tion than objective estimates, even in the presence of 
artefacts from calcification, overlying vessels or poor- 
quality images''. This finding has now been extrapolated 
to MRA, where subjectively assessed 3 D-TOF images also 
provided the highest interobserver agreement. 

Other investigators have reported good interobserver 
and intraobserver variability for grading stenoses objec- 
tively from carotid arteriograms, and good correlation 
between objective and subjective estimation of carotid 
stenoses (7=0-91)°”. In the present study this level of 
agreement was not reproduced. The image quality of 
MRA was inferior to that of DSA. There were further 
problems with interpretation of magnetic resonance 
angiograms due to short segment scans, imperfect back- 
ground saturation and signal loss in vessels containing 
turbulence (Fig. 3). Signal loss can be attributed to a 
number of factors, including intravoxel dephasing and 
complex flow patterns. 3D-TOF MRA, with its high 
spatial resolution and short echo times, is more resistant 
to such causes of signal loss, so that velocity will be the 
most significant factor causing a signal void at a 
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stenosis 


. Subjective evaluation enabled the angiogram 
reporter to allow for such shortcomings, but objective 
measurements were not possible when the vessel walls 
could not be identified precisely. 

The high sensitivity and specificity achieved by MRA and 
duplex imaging in this study suggests that, if stenosis 
diameter alone is the most important factor, either modality 
could be used. Other factors that should be considered when 
selecting an investigation to measure carotid stenosis 
include the rate of non-diagnostic scans, cost and the ability 
to provide other useful information such as lesion length, 
vessel calibre, plaque characterization, intracranial vessel 
anatomy and the presence of proximal stenoses. At present 
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Fig.3 Three-dimensional magnetic resonance angiogram of a 
carotid bifurcation showirg signal loss due to turbulenc 


there are no validated techniques to provide information on 
plaque morphology. The significance of intracranial disease 
is controversial'*'*, while proximal common carotid 
disease is rare, occurrirg in just 1-8 per cent in a review ol 
1000 arch angiograms'’. Duplex imaging is capable of 
achieving most of the above, while MRA is associated with a 
high non-diagnostic scan rate (13 per cent) and a highes 
cost. 

In many centres duplex ultrasonography is the main 
imaging method before operation. Where ultrasonogra 
phy fails or is ambiguous, such as in the case of heavily 
calcified vessels or subocclusion, then DSA is used. The 
MRA images obtained in this study were less sensitive ın 
distinguishing between critical stenosis and complet 
occlusion than duplex ultrasonography. Recent technica! 
advances in MRA have produced improvements in flow 
imaging and scan curation that may resolv these 
5 MRA has 
become widely accepzed for abdominal and peripheral 


problems First-pass, contrast-enhanced 


vascular imaging, although its application to carotid 
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angiography has been delayed owing to greater resolution 
demands’’. Recently, improved results with gadolinium- 
enhanced MRA have been described’®. 

This study did not resolve the debate regarding the 
method of imaging patients before carotid surgery. Both 
non-invasive imaging by MRA and duplex ultrasonography 
can provide accurate initial imaging of carotid stenoses; 
DSA can be used selectively in patients in whom the initial 
test is ambiguous. 
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Background: The role of nitric oxide in intestinal ischaemia-reperfusion (I/R) remains poorly defined, 
partly because of difficulty in detecting the nitric oxide free radical. In this study nitric oxide production 
was assessed during intestinal I/R by direct measurement using electron paramagnetic resonance 
(EPR), and the production of nitric oxide in jejunum and ileum was correlated with their different 
abilities to resist I/R injury. i 

Methods: Rats were given an electron spin trapper (diethyldithiocarbamate/ferrous citrate) by 
intraperitoneal injection. Thirty-six segments each of jejunum and ileum were subjected to 15-90 min 
of ischaemia and 25min of reperfusion. Tissue samples were analysed for EPR signals using a 
spectrometer. 

Results: Mean(s.d.) basal nitric oxide level was significantly higher in ileum (3-39(1-42) units) than 
jejunum (0-65(0-05) units) (P= 0-0005). Increasing ischaemic times in the ileum resulted in decreasing 
nitric oxide levels (85, 32 and 13 per cent of basal level at 30, 60 and 90 min respectively); reperfusion 
resulted in further nitric oxide reduction (mean decrease 26 per cent). Severe (grade 3) histological 
damage was observed in low nitric oxide states (after 15 min of I/R in jejunum, 60 min of I/R in ileum). 
Conclusion: Nitric oxide can be measured in intestinal tissues directly by EPR. The findings support a 


protective role for nitric oxide in I/R, and offer an explanation for the greater resistance to I/R of ileum. 
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Introduction 


Intestinal ischaemia occurs in a wide variety of clinical 
manifestations including mesenteric vascular occlusion, 
incarcerated hernia, intestinal volvulus and neonatal 
necrotizing enterocolitis’”. Graft ischaemia is also inevi- 
table during small bowel transplantation. Intestinal ischae- 
mia adversely affects remote organs such as the lungs’ and 
liver*. Although re-establishment of blood flow is essential 
to rescue ischaemic tissues, reperfusion paradoxically 
initiates a sequence of biochemical and cellular events that 
lead to further tissue damage. While the exact mechanisms 
involved in ischaemia—reperfusion (/R) injury remain 
largely unknown, there is agreement that free radicals such 
as nitric oxide play an important role at the cellular and 
microvascular levels”~’. 

Because of the short half-life of nitric oxide free radical, 
its detection is difficult. Previously measurement has been 
done indirectly using chemiluminescence, conversion of 
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oxyhaemoglobin to methaemoglobin or by measuring the 
stable metabolites of nitric oxide such as nitrite and nitrate’. 
Most studies, especially those involving systemic adminis- 
tration of nitric oxide inhibitors, suggest that nitric oxide 
and nitric oxide-releasing substances have a protective role 
in intestinal I/R?-’*. Other studies, however, have depicted 
a harmful role for nitric oxide in I/R, as overproduction can 
result in systemic hypotension and local production of 
cytotoxic radicals'*. These conflicting results reflect the 
difficulty of interpreting indirect measurements of a 
molecule that has many vital regulatory functions’’. 

The first aim of this study was to develop a method of 
direct measurement in tissue which might help elucidate the 
real-time events involving nitric oxide during intestinal I/R. 
Nitric oxide has an unpaired electron that allows its 
detection by electron paramagnetic resonance (EPR) 
spectroscopy. It is highly unstable and binds strongly to 
materials such as 1ron to form a complex with a character- 
istic signal. Because of its binding to haemoglobin, nitric 
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oxide can be evaluated in systemic erythrocytes’® but for 
detection ın tissues, a suitable preinjected electron trapper is 
necessary", 

Previous work from this department has shown that 
ileum is more resistant to I/R injury than jejunum but the 
mechanism is unknown’’. The second aim of this study was 
to evaluate nitric oxide production in ileum and jejunum 
during I/R and correlate the results with histological 
findings. 


Materlals and methods 


Animal preparation and the nitric oxide trapping 
procedure 


Six male Sprague-Dawley rats, weighing between 250 and 
400g were fasted overnight in individual stainless-steel 
cages but allowed water ad libitum. The animals were 
anaesthetized by an intraperitoneal injection of sodium 
pentobarbital 40mg per kg body-weight and atropine 
sulphate 0-05mg per kg body-weight. Intraperitoneal 
diethyldithiocarbamate (DETC) (Aldrich Chemicals, 
Milwaukee, Wisconsin, USA) 600 mg per kg body-weight 
and subcutaneous ferrous citrate complex (ferrous sulphate 
heptahydrate 50mg/kg and sodium citrate 250 mg/kg) 
(Sigma Chemicals, St Louis, Missouri, USA) were admunis- 
tered 30 min before laparotomy. 

Laparotomy was performed via a midline incision. In 
each experiment, a control sample was taken from the 
proximal jejunum and distal ileum at time zero. The sample 
consisted of an intestinal segment 2-5 cm long which was 
subdivided into a 2-cm segment for nitric oxide study and a 
0-5-cm segment for histological analysis. Samples for nitric 
oxide study were immediately frozen and kept at liquid 
nitrogen temperature (— 196°C) for EPR analysis. Samples 
for histology were fixed in 10 per cent buffered formalin. Six 
segments of jejunum and six segments of ileum, each 5 cm 
long, were transected and isolated with their vascular 
pedicles intact (Fig. 1). The bowel segments were rendered 
ischaemic by individually occluding the terminal vascular 
pedicles (both arteries and veins) with soft vascular clamps. 
The procedure was performed meticulously by a specialist 
surgeon to ensure that the bowel was not damaged by 
preparation. At ischaemic time 15 min, half of an isolated 
bowel segment was removed (specimen 1). This 2-5-cm 
sample of ischaemic bowel was divided into a 2-cm portion 
for EPR study and a 0-5-cm portion for histological analysis. 
The vascular clamp 1 was then released. After 25 min of 
reperfusion, the remaining bowel (specimen 1#) was 
removed similarly for EPR spectroscopy and histological 
examination. The procedure was repeated for bowel 
segment pairs 2 and 2#, 3 and 3#, 4 and 4#, 5 and 5#, and 
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Fig. 1 Schematic drawing of the schedule of the ischaemia (I) and 
reperfusion (R) process for segments of jejunum and ileum. 
Segments 1—6 had ischaemia for 15-90 min. Segments 1#-6# 
had, in addition, reperfusion for 25 min before removal for 
electron paramagnetic resonance spectroscopy and histological 
studies 


6 and 6# for intervals of ischaemia of 30, 45, 60, 75 and 
90 min respectively, and reperfusion of 25 min each. Jeyunal 
and ileal samples were harvested at the same time. Colour 
Doppler ultrasonography was used to confirm complete 
occlusion of blood flow to the bowel segments during 
clamping and restoration of blood supply following release 
of the clamps. Doppler study was also performed to confirm 
that blood flow to the remaining bowel was unaffected by 
clamping. The experiment was repeated in six rats to give a 
total of six sets of data for each I/R interval. 
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Stability of nitric oxide ferrous 
diethyldithiocarbamate complex 


The stability/decay of nitric oxide ferrous diethyldithio- 
carbamate NOF(DETC) was studied in a second group of 
six rats with DETC and ferrous citrate injected 30 min 
before laparotomy but with no intestinal I/R. Segments of 
jeyunum and ileum were removed at 30, 45, 60, 75, 90, 105, 
120 and 135 min for EPR study. 


Electron paramagnetic resonance measurement 


EPR spectra were recorded using a spectrometer system 
(model ESP 300E; Briiker, Silberstreifen, Germany) with a 
liquid nitrogen cryostat so that the sample was kept at a 
temperature of — 196°C. EPR measurements were carried 
out at a microwave frequency of 9.33 GHz (X band) 
operated with a power of 10mV, while the modulation 
frequency was 100kHz. The magnetic field was scanned 
with a sweep rate of 0.48 mT/s having a time constant of 
10-24ms and a modulation amplitude of 0-32 mT. The 
receiver gain of the machine was 2 X 10*. A quartz tube with 
a diameter of 4 mm was used to hold the intestinal specimen. 
Tissues were placed within 25 mm of the bottom of the 
tube. Microwave from the wave guide covered a fixed length 
of 20mm for each measurement, so that each EPR signal 
intensity (for a certain free radical) measured the relative 
amount of electron spin and thus the amount of that free 
radical in the specimen. 

A typical EPR spectrum of a rat intestinal segment with 
ferrous diethyldithiocarbamate F(DETC) as spin trap is 
shown in Fig. 2. The NOF(DETC) complex reveals signals 
at g=2-035 and g=2-020 with triplet hyperfine structure 
(HE'S) at g. The signal at g = 2-00 is the third component of 
HES contributed by the copper diethyldithiocarbamate 
complex. The signal at g= 1-94 arises from the reduced 
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Fig. 2 A typical electron paramagnetic resonance signal ın rat 
intestine using ferrous diethyldithiocarbamate as spin trap. The 
nitric oxide level was calculated from the height of the first peak 
(g = 2-047) of the standard triplet after normalization of the data 
(see text) 
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iron-sulphur proteins. The EPR signal obtained in this 
system is identical to that described in a study quantfying 
nitric oxide in the livers of mice m vrvo'’. The concentration 
of NOF(DETC) was shown to correspond directly to the 
height of the first peak (g= 2-047) of the standard triplet 
from the baseline, after normalization. This method of 
measuring nitric oxide was adopted in the present study and 
verified as follows. Saturated nitric oxide solution (2 mmol/l 
at 25°C and 1 atmosphere pressure) was used to calibrate the 
EPR system. The height of the EPR signal was found to 
have a linear relation with nitric oxide concentration up to at 
least 20 umol/1. 


Histological study 


The severity of I/R injury was assessed by one blinded 
observer (an experienced pathologist) using a classification 
modified from Chiu et a/.”°: grade 0, normal mucosa or 
mucosa with only mild oedema; grade 1, apical sloughing of 
the villi with variable congestion or oedema of the lamina 
propria; grade 2, epithelial damage involving at least the 
upper half of the villi; grade 3 (severe), epithelial damage 
with total or near total villous sloughing and significant 
involvement of the crypt epithelium. 


Statistical analysis 

Data were expressed as mean(s.d.) and were analysed using 
Kruskal-Wallis one-way analysis of variance (ANOVA). 
Statistical significance was reached at P<0-05. 


Results 


Stability of NOF(DETC) 


No decay of the NOF(DETC) EPR signal was observed in 
either ileum or jejunum in the first 75 min after laparotomy. 
In ileum, there was a progressive decrease in nitric oxide 
level from 90 min onwards: the mean nitric oxide level was 
82 per cent of the basal level at 90 min (P > 0-05), 50 per cent 
at 105 min (P< 0-05) and 36 per centat 120 min (P< 0-05). In 
jejunum, which had a lower basal level, no significant 
difference in nitric oxide level was observed at 90, 105 and 
120 min. 


Nitric oxide levels in ileum and jejunum 


The mean(s.d.) control nitric oxide level was significantly 
higher in ileum (3-39(1-42) units) than jejunum (0-65(0-05) 
units) (P< 0.0005). 

In ileum, during ischaemia, apart from a small increase ın 
nitric oxide level at 15 min, increasing the duration of 


www bys.co uk British Journal of Surgery 1999, 86, 1427-1432 


1430 Role of nitric oxide in intestinal ischaemia-repertusion injury * K. L. Chan, X. H. Zhang, P. C. W. Fung, W. H. Guo and P. K. H. Tam 


aad 
1 


h 
Coann eae ge 


m ISChaemia 
===- Reperfusion 





Nitric oxide (units) 


Time (min) 


w 


"m ischaemia 
===- Reperfusion 











Degree of injury (histological grade) 


D a E 
x 
i me 
af N, 
| Orewnne- © 
| 
a baa EX Eee ee: Se on. L AAEE ea oes 
0 15 30 45 60 75 
b Time (min) 


Fig. 3a Nitric oxide levels and b degree of injury (histological 
grade, as defined in text) at different periods of ischaemia and 
25 min of reperfusion afterwards in rat ileum. Values are 
mean(s.d.) 


ischaemia resulted in decreasing nitric oxide levels (P < 0-05). 
Reperfusion invariably resulted in a further decrease in 
nitric oxide levels (overall mean decrease 26 per cent) 
(P < 0-05) (Fig. 3). 

In jejunum, the basal nitric oxide level was low and 
showed no further change during increasing periods of 
ischaemia. As in ileum, reperfusion was associated with 
decreased nitric oxide levels (P < 0.05) (Fig. 4). 

Histologically, ileum was more resistant to I/R injury 
than jejunum (Fig. 5). Reperfusion resulted in greater tissue 
damage than was observed at the end of ischaemia. In ileum, 
increasing histological damage due to I/R correlated with 
decreasing nitric oxide levels as the duration of ischaemia 
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Fig. 4 a Nitric oxide levels and b degree of injury (histological 
grade) at different periods of ischaemia and 25 min of 
reperfusion afterwards in rat jejunum. Values are mean(s.d.) 


lengthened. Grade 3 histological damage occurred in ileum 


after 60 min ofischaemia and subsequent reperfusion, as the 


mean nitric oxide level fell to 0.72 units (Fig. 3b). In jejunum, 
grade 3 damage occurred after only 15 min of ischaemia and 
subsequent reperfusion, corresponding to a low nitric oxide 
level in the basal state and a further decrease in nitric oxide 
level on reperfusion (Fig. 4b). 


Discussion 


The present study reports the application of EPR for direct 
measurement of nitric oxide production in intestinal tissues. 
The EPR triplet signal is unequivocal evidence of nitric 
oxide. Nitric oxide can be bound to haemoglobin. During 
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Fig.5 Histology after 15 min of ischaemia and subsequent reperfusion. 


a Ileum, in which no ischaemia—reperfusion injury can be detected. 


b Jejunum with grade 3 injury; severe epithelial damage is evident with near total villous sloughing and involvement of crypt 
epithelium. (Haemotoxylin and eosin stain, original magnification X 100) 


ischaemia, haemoglobin-bound nitric oxide may accumu- 
late in the ischaemic intestine but the general EPR machine 
is not sensitive enough to detect the signals originating from 
haemoglobin-bound nitric oxide. To capture the presence 
of nitric oxide at the site of production, an electron spin 
trapper has to be used instead. DETC/ferrous citrate was 
chosen as others have successfully applied this nitric oxide 
trapper for study of nitric oxide unrelated to I/R in liver” 
and study of nitric oxide related to I/R in brain'®. The spin 
trapper DETC/ferrous nitrate is distributed to intestinal 
tissues following systemic injection. The amount given in 
this study was sufficient to trap up to 2 ug nitric oxide per g 
of wet tissue, which is well in excess of the limit of 
endogenous nitric oxide production”. Hence, any increase 
in NOF(DETC) level detected was due only to enhanced 
production of nitric oxide, not to an increase in F(DETC) 
used to trap it. 

In the present study, decay of the trapping agent in the 
experimented animal became significant after 75 min. 
Analysis of nitric oxide level by this method would therefore 
not have been meaningful after more than 75 min of I/R. 
This, fortunately, was not necessary in the rat model as the 
critical period of intestinal I/R injury is within 75 min. 
There are species differences; in pigs severe I/R injury 


occurs after Sh in ileum and 1-5h in jejunum”. 
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Modification of the EPR method with the use of a different 
trapping agent may be necessary under these circumstances. 

The present study showed an inverse relationship 
between intestinal I/R injury and nitric oxide free radical 
production. Histologically, the rat ileum appeared to be 
more resistant to I/R injury than jejunum, a finding that 
agreed with the previous porcine study from this depart- 
ment!”, Interestingly, the basal nitric oxide level was higher 
in ileum than jejunum. Increasing the duration of ischaemia 
in ileum was also associated with decreasing nitric oxide 
levels. This inverse relationship was not observed in 
jejunum. This may be explained by the low basal nitric 
oxide level in jejunum which reached a low steady-state as 
soon as I/R commenced. Alternatively, the system may not 
have been sensitive enough to show the variations at low 
nitric oxide levels. This is less likely because the nitric oxide 
level was consistently lower on reperfusion than that 
observed with ischaemia alone. The deleterious effect of 
reperfusion was confirmed by histological upgrading of 
injury in both ileum and jejunum. The implication of nitric 
oxide in this process was strengthened by the finding of a 
decrease in nitric oxide level on reperfusion in both ileum 
and jejunum at various time points. Severe (grade 3) 
histological injury occurred after 15 min of I/R in jejunum 
and 60 min of I/R in ileum when nitric oxide levels were low. 
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Nitric oxide is normally synthesized from L-arginine by 
nitric oxide synthase which consists of constitutive and 
inducible isoforms. In some animal experiments, despite a 
reduction in constitutive nitric oxide synthase throughout 
I/R*', there is rapid induction of inducible nitric oxide 
synthase during ischaemia, with an increase in total nitric 
oxide (from inducible nitric oxide synthase) during reperfu- 
sion”. However, inhibition of nitric oxide synthase has 
been shown to cause increased intestinal injury that can be 
prevented by exogenous L-arginine’’. The finding of low 
nitric oxide production during I/R in the present study is in 
agreement with a protective role of nitric oxide in I/R. 

Living-related segmental small bowel transplantation 
might become a clinical possibility and may result in a lower 
incidence of rejection owing to a closer human leucocyte 
antigen donor-recipient match than cadaveric grafting’’. 
However, the best bowel segment to use has yet to be 
defined. A segment that can resist I/R injury would be 
preferred as only a limited length of bowel 1s available for 
use as an allograft. Resistance to I/R should also be an 
advantage in an immunosuppressed and nutntionally 
depleted recipient who may experience problems in the 
healing of severely injured allografts. The present results 
support the use of ileum for segmental small bowel 
transplantation and suggest that further studies to reduce 
I/R injury by pharmacological manipulation of the nitric 
oxide metabolic pathway are warranted. 


References 


1 Jrvinen O, Laurikka J, Salenius JP, Tarkka M. Acute intestinal 
ischaemia. A review of 214 cases. Ann Chir Gynaecol 1994, 83: 
22-5. 

2 Gamsu HR, Kempley ST. Enteral hypoxia/ischaemia and 
necrotizing enterocolitis. Sers:mars m Neonatology 1997; 2:245- 
54 

3 ‘Turnage RH, Kadesky KM, Bartula L, Myers SI. Pulmonary 
thromboxane release following intestinal reperfusion 7 Surg 
Res 1995; 58: 552-7. 

4 Horie Y, Wolf R, Miyasaka M, Anderson DC, Granger DN. 
Leucocyte adhesion and hepatic microvascular responses to 
intestinal ischemra/reperfusion in rats. Gastroenterology 1996; 
111: 666-73. 

5 Nilsson UA, Schoenberg MH, Aneman A, Poch B, Magadum 
S, Beger HG etal. Free radicals and pathogenesis during 
ischemia and reperfusion of the cat small intestine. 
Gastroenterology 1994; 106: 629-36. 

6 Grace PA. Ischaemia—reperfusion injury. Br 7 Surg 1994; 81: 
637-47. 

7 Jassem W, Roake J. The molecular and cellular basis of 
reperfusion injury following organ transplantation. 
Transplantation Reviews 1998; 12: 14-33. 

8 Moncada S, Palmer RMJ, Higgs EA. Nitric oxide: physiology- 


Bntsh Journal of Surgery 1999, 86, 1427-1432 www. bys.co.uk 


pathophysiology, and pharmacology. Pharmacol Res 1991; 43: 

109-42. 

Palmer RMJ, Ferrige AG, Moncada S. Nitric oxide release 

accounts for the biological actwvity of endotheltum-derived 

relaxing factor. Nature 1987, 327: 524-6. 

10 Summers ST, Zinner MJ, Freischlag JA. Production of 
endothelrum-derived relaxing factor EDRF) ıs compromised 
after ischemia and reperfusion. Am 7 Surg 1993; 166: 216-20. 

11 Caplan MS, Hedlund E, Hill N, MacKendrick W. The role of 
endogenous nitric oxide and platelet-activating factor in 
hypowia-induced intestinal injury ın rats. Gastroenterology 1994, 
106: 346-52. 

12 Kubes P, Suzuki M, Granger DN. Nitric oxide, an endogenous 

modulator of leukocyte adhesion. Proc Natl Acad Sa US A 1991; 

88: 4651-5. 

Mueller AR, Platz KP, Langrehr JM, Hoffman RA, Nussler 

AK, Nalesnik M etal. The effects of administration of nitric 

oxide inhibitors during small bowel preservation and 

reperfusion. Transplantation 1994, 58: 1309-16. 

14 Pryor WA, Squadrito GL. The chemistry of peroxynitrite: a 
product from the reaction of nitric oxide with superoxide. Am 7 
Physiol 1995; 268: L699-722. 

15 Kuo PC, Schroeder RA. The emerging multifaceted roles of 
nitric oxide. Ann Surg 1995; 221: 220-35. 

16 Langrehr JM, Muller AR, Bergonia HA, Jacob TD, Lee TK, 
Schraut WH etal Detection of nitric oxide by electron 
paramagnetic resonance spectroscopy during rejection and 
graft-versus-host disease after small-bowel transplantation in 
the rat. Surgery 1992; 112: 395-402. 

17 Kubrina LN, Caldwell WS, Mordvintcev PI, Malenkova IV, 
Vanin AF. EPR evidence for nitric oxide production from 
guanidino nitrogens of L-arginine ın animal tissues m vrvo. 
Biochtm Biophys Acta 1992; 1099: 233-7. 

18 Sato S, Tominaga T, Ohnishi T, Ohinishi ST. Electron 
paramagnetic resonance study on nitric oxide production 
during brain focal ischemia and reperfusion in the rat. Brain Res 
1994; 647: 91-6. 

19 Chan KL, Chan KW, Tam PKH. Segmental small bowel 
allograft —1schemic injury and regeneration. 7 Pediatr Surg 
1998; 33: 1703-6. 

20 Chiu CJ, McArdle AH, Brown R, Scott HJ, Gurd FN 
Intestinal mucosal lesion in low-flow states. 1. A 
morphological, hemodynamic, and metabolic reappraisal. Arch 
Surg 1970; 101: 478-83. 

21 Grandat M, Verrecchia C, Revaud ML, Allix M, Boulu RG, 
Plotkine M. Calcium-independent NO-synthase activity and 
nitrites/nitrates production ın transient focal cerebral 
ischaemia in mice. Br F Pharmacol 1997, 122: 625-30. 

22 Moro MA, De Alba J, Leza JC, Lorenzo P, Fernandez AP, 
Bentura ML et al. Neuronal expression of inducible nitric oxide 
synthase after oxygen and glucose deprivation in rat forebrain 
slices. Eur 7 Neurosci 1998; 10: 445-56. 

23 ‘Tzalas AG, Gmessner RW. Future of living-related small 
bowel transplantation in children. Pediatric Transplantation 
1998; 2: 1-2 (Editoral). 


‘Oo 


i 


TA) 


© 1999 Blackwell Science Ltd 


[Original article = CS 


| oes 





Improved management of infrainguinal bypass graft infection 


with methicillin-resistant Staphylococcus aureus 
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Background: There is considerable debate over the management of infected infrainguinal grafts. This 
report describes recent experience in this field and documents the change in clinical practice needed to 
deal with methicillin-resistant Staphylococcus aureus (MRSA). 

Methods: All infected infrainguinal grafts between January 1991 and July 1997 were reviewed. In the 
light of the findings, clinical practice was modified considerably. A further lyear was audited 
prospectively up to August 1998. 

Results: Twenty-six patients were treated for 27 infrainguinal graft infections (25 prosthetic, two vein). 
Twenty were treated by complete graft excision as the initial therapy; graft preservation was attempted 
in six patients. Before 1995, the infecting organisms were predominantly Pseudomonas aeruginosa or 
methicillin-sensitive staphylococci. Subsequently all 14 patients treated up to 1997 had infection with 
MRSA. The overall amputation rate was 17 of 26; ten amputations were in patients with MRSA. Four 
patients died, all with MRSA sepsis. As a result of this experience a policy of complete isolation was 
adopted for all patients infected with MRSA. In the 12 months since this policy was introduced, 77 
infrainguinal grafts (61 vein, 16 prosthetic) have been inserted. Two grafts (3 per cent) have become 
infected, necessitating graft excision and amputation. 

Conclusion: MRSA infection of an infrainguinal graft is a serious complication with high associated 
amputation and mortality rates. Isolation and barrier nursing appeared to contain the problem. 


Presented ın part to the annual meeting of the Vascular Surgical Society of Great Britain and Ireland, London, UK, 


November 1997 and published ın abstract form as Br F Surg 1998, 85: 564 
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Introduction 


There is considerable controversy over the best treatment 
for patients who develop infection of an infrainguinal 
bypass graft. Some authors favour a policy of selective graft 
preservation’ °, whereas others recommend primary exci- 
sion of the infected graft with repeat grafting through clean 
tissue planes*’. A number of different factors needs to be 
taken into account. The presence of active bleeding, 
anastomotic disruption and systemic sepsis are generally 
accepted indications for radical graft excision. On the other 
hand, infection confined to a short segment, particularly of 
an autogenous vein graft, may be an indication for 
attempted preservation. The other important factor ıs the 
virulence of the bacteria that cause graft infection®. In the 
light of an apparent increase in the incidence of infra- 
inguinal graft infection in this institution, and a change in 
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the causative organisms, the experience 1n this field over a 
7-year interval was reviewed. As a result of this study ıt was 
decided to modify clinical practice considerably and the 
findings of a 1-year prospective audit performed since the 
instigation of these changes are also presented. 


Patients and methods 


Between January 1991 and July 1997, 26 patients were 
treated for infrainguinal graft infection in the St Mary’s 
Regional Vascular Unit. There were 18 men and eight 
women of median age 66 (range 44-88) years. ‘There were 
17 femoropopliteal grafts (15 polytetrafluoroethylene 
(PTFE), one vein, one Dacron (Du Pont, Stevenage, UK)) 
and ten femorotibial grafts (nine PTFE, one vein). One 
patient suffered infection of two grafts. Eighteen patients 
presented with groin symptoms or signs (Table 1). Twenty 
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Table1 Mode of presentation of infrainguinal graft infection in 
26 patients 





Some patients had more than one infection 


patients were treated by primary graft excision. In four, a 
new autogenous vein graft was placed through sterile tissue 
planes to achieve limb salvage. Six patients were initially 
treated with attempted graft preservation. This involved 
thorough wound debridement, sartorius flap coverage of 
exposed graft (two patients) and/or closed irrigation with 
gentamicin. One patient in this group had an infected 
midthigh portion of graft excised and replaced with a 
segment of autogenous vein tunnelled through uncontami- 
nated tissue planes. All patients received target parenteral 
antibiotics. After 1995 vancomycin was commenced routi- 
nely on admission, usually in combination with other 
broad-spectrum antibiotics. 


Results 


The median interval between graft placement and pre- 
sentation with signs of infection was 3 (range 1-36) months. 
In patients with methicillin-resistant Staphylococcus aureus 
(MRSA) the median was 2 (range 1-12) months. Twenty of 
the 26 patients presented within 6 months. Over the years of 
this study the organisms isolated changed significantly 
(Table 2). Before 1995 the principal pathogens were 


Table2 Bacteriology of infrainguinal graft infection in 26 patients 


methicillin-sensitive Staphylococcus aureus and Pseudomonas 
aeruginosa. From 1995 onwards, although Pseudomonas was 
also cu.tured in two patients, the main infecting organism in 
all 14 patients was MRSA. A number of different phage 
types was identified (especially types 15 and 16), but the 
severity of the clinical infection was not related to phage 
type. Twenty-one of the 26 patients had the original graft 
placed at St Mary’s Hospital, and five were referred from 
other hospitals. Three of the 15 patients with MRSA 
infection came from other institutions. The annual 
incidence of infrainguinal graft infection in 1991 was 3 
per cent. This rose to 11 per cent in the first 7 months of 
1997 (fig. la). This difference was not statistically sig- 
nificant. For PTFE grafts (Fig. 1b), the infection rate was 
two of 34 in 1991, compared with seven of 16 for the first 
7 months of 1997 (P< 0.01, x" test, Yates 0-998). 

Of the 20 patients treated primarily with graft excision, 15 
required leg amputation. Limb salvage was achieved in five 
of this group, in four by means of a new vein bypass graft. 

Only one of the six patients treated initially by attempted 
graft preservation managed to retain the graft (midgraft 
excision and vein graft interposition). The remaining five 
patients required complete graft excision at subsequent 
operation because of ongoing or recurrent sepsis. Limb 
salvage was achieved by complete graft replacement in three 
of these patients, but major limb amputation was required in 
two. 

Of the 15 patients with infrainguinal graft infection due 
to MRSA, ten required amputation; four died from MRSA 
sepsis. Limb salvage was achieved in five patients with 
MRSA (in four by means of a new vein graft). Seven of the 11 
patients with non-MRSA infection had amputation, and 
limb salvage was achieved in four (three replacement vein 
grafts, one graft revision). 

Overall, 17 of 26 patients required amputation. Four 
patients died, all from MRSA sepsis, giving a 30-day 
mortality rate of four of 26. The amputation rate was similar 





No organisms were cultured in two patients; two organisms were isolated in four patients (see text), MRSA, methicillin-resistant Staphylococcus aureus: 


MISSA, methicillin-sensitive Staphylococcus aureus 
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Fig. 1 Annual incidence of graft infecuon. *Up to August 1997 


for MRSA (ten of 15) and non-MRSA (seven of 11) 
infections, but all the deaths were in patients with MRSA. 

As a result of this experience (an apparent increase of 
infrainguinal graft infection together with a change of 
infecting organism to MRSA) it was decided to isolate all 
patients known to be colonized or infected with MRSA. A 
four-bed side ward was converted for these patients. This 
room had its own separate washing and toilet facilities. 
Nursing staff were allocated to the isolation bay only and 
the number of personnel entering it was kept to an absolute 
minimum. Ward practice was changed so that wound 
inspections were conducted by appointment, using strict 
barrier techniques. The MRSA status of all transfer patients 
was established at the referring hospital. An absolute limit 
on the number of MRSA-infected inpatients was set at six 
(the isolation unit and two separate side rooms). 

In the 12 months between August 1997 and August 1998, 
77 infrainguinal bypass grafts were inserted at this institu- 
tion (61 vein, 16 PIFE). During this time two patients 
required complete graft excision and limb amputation 
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because of MRSA graft infection, which became apparent 2 
and 3 months after graft placement. Two further patients 
had MRSA infection of calf wounds in relation to distal 
PTFE grafts. At operation it was clear that the (patent) 
grafts were incorporated and not overtly infected, but they 
were excised nevertheless and amputation was necessary. 
Four other patients colonized with MRSA underwent vein 
bypass without infective complication. The graft infection 
rate for this 12-month interval was 3 per cent (two of 77). 
Thus, in spite of MRSA being the predominant infecting 
organism, since instituting the changes in clinical practice 
the graft infection rate (3 per cent) and infection-related 
amputation rate (5 per cent; four of 77) appear to have 
reduced to a level similar to that in the era before MRSA 
infection appeared. 


This experience with the management of infrainguinal graft 
infection has raised a number of controversial issues. 
Infection is much more common in distal PTFE grafts 
inserted for critical ischaemia. The case for attempting 
initial graft preservation has been made forcefully by several 
authors!’ Whilst graft conservation 1s a desirable 
concept, few patients in the present study were successfully 
managed this way. This is similar to experience with 
aortoiliac graft infection at this hospital®. The majority of 
patients in the present study developed septic anastomotic 
disruption in the form of infected false aneurysm or active 
haemorrhage, often in association with systemic sepsis or 
septic distal emboli. When graft conservation was at- 
tempted in the present series all but one patient ultimately 
required graft excision, often because of recurrent sepsis. In 
a series of 27 infected infrapopliteal grafts Calligaro etal? 
attempted graft preservation in 12. Five suffered further 
infection and two died, questioning the advısability of such 
an approach. Cherry etal.’ had an unfavourable experience 
with PTFE graft sepsis and recommended primary excision 
for infection. 

It is commonly agreed that absolute indications for 
complete graft excision as the primary surgical management 
of an infected infrainguinal graft are: systemic sepsis, 
anastomotic disruption and graft occlusion™®. In the light ,; 
of the data from this paper it is suggested that MRSA 
infection should be added to this list. 

There was a higher amputation rate (17 of 26 patients) in 
this study than that reported by other authors (usually 
between 20 and 30 per cent)”. This can be attributed to 
the number of patients with critical leg ischaemia in the 
study. The associated high morbidity of MRSA graft 
infection also contributed to the high amputation rate. 
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MRSA infection is becoming an increasing problem in 
hospital practice. In vascular surgery the majority of 
infrainguinal grafts are inserted fairly urgently. Patients 
have often had recent contact with hospital before their 
operation, or else are transferred from another specialty 
where MRSA colonization is a significant problem, for 
example geriatric and renal medicine’. Graftinfection with 
MRSA is an early phenomenon and the mode of infection is 
presumably direct seeding from colonized skin at the time of 
operation’. There are a number of strains of MRSA, 
perceived to have varying virulence. Most hospitals seem to 
have indigenous strains but other phage types are intro- 
duced when patients are transferred'!. The severity of 
infection in individual patients does not seem to be related 
to any particular MRSA phage type, but the general status of 
many vascular patients (concomitant diabetes, ischaemic 
tissue, cardiac disease, etc.) makes them vulnerable to 
infection from apparently ‘innocuous’ strains of MRSA. 

If a patient is transferred from another hospital with an 
acute complication of graft infection (haemorrhage or false 
aneurysm), ıt should now be assumed that MRSA is the 
infecting organism until proven otherwise by bacteriologi- 
cal culture. At St Mary’s the surgical approach is to remove 
all prosthetic graft material and to revascularize the affected 
limb with autogenous vein graft routed through clean tissue 
planes. Subtotal excision, leaving a cuff of graft at the 
anastomosis, 1s appealing but may result in late sinus 
formation. It may be necessary to close the femoral artery 
with an autogenous patch (vein or endarterectomized 
superficial femoral artery) to maintain profunda flow. 
After debridement the repair may be covered with a 
sartorius flap and the wound closed, allowing for irrigation 
with gentamicin or vancomycin. If revascularization is not 
an option, amputation can be done either at the same 
procedure or within 2448 h. 

With regard to antibiotic policy, Calligaro and Veith’ 
have recommended that, irrespective of Gram stain results, 
all patients should be treated with vancomycin and 
ceftazidime from the time of presentation with infraingu- 
inal graft infection. This policy ıs supported at St Mary’s, as 
well as agreeing with the recommendations of Fletcher 
etal.'* that anti-MRSA antibiotic prophylaxis be used 
routinely for all revisional vascular surgery. 

In conclusion, MRSA appears to be an increasing cause of 
infrainguinal graft infection. The best treatment is com- 
plete graft excision with repeat bypass using autogenous 
vein tunnelled through sterile tissue planes. Unfortunately, 
most of the MRSA infections occurred in patients in whom 
PTFE had been inserted because of a lack of suitable vein 
for bypass. If vein is not available, graft excision should be 
accompanied by amputation in order to avoid ongoing 
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MRSA sepsis, which is associated with a high mortality rate. 
Prosthetic graft preservation should not be attempted. The 
use of autogenous vein for infrainguinal bypass greatly 
reduces the likelihood of MRSA graft sepsis. This may mean 
using multiple segments of spliced vein, or even vein of 
suboptumal quality, rather than resorting to prosthetic graft 
material. 

Based on a 1-year prospective audit, the isolation of 
infected patients, together with strict Listerian ward 
practice, appears to have contained the problem of MRSA 
infection in this unit. 
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Background: Previous studies have related deep venous incompetence to reduced venous ulcer healing 
rates. The aim of this study was to determine the relationship between the pattern of venous 
incompetence and ulcer healing. 

Methods: A total of 198 legs with venous ulceration were investigated with colour venous duplex 
imaging to determine the presence and site of venous incompetence. All were treated initially with the 
four-layer bandage technique. 

Results: At 6months, 74 per cent of the venous ulcers had healed using the four-layer bandage 
technique. There was no significant correlation between the pattern of incompetence and the healing 
rate of the ulcer. Previous deep vein thrombosis (DVT), increased size of the ulcer and previous 
episodes of ulceration were associated with a poor healing rate. 

Conclusion: The four-layer bandage technique achieved an ulcer healing rate of 74 per cent after 
6 months, irrespective of the pattern of venous incompetence. Patients with a large ulcer, previous DVT 


or previous episodes of ulceration had delayed healing, supporting the previous literature. 
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Introduction 


Venous ulcer treatment costs the National Health Service 
£400-600 million per year’. Some 1-2 per cent*~* of the 
population are affected with a venous ulcer at some stage. 
Venous hypertension is recognized as the principal under- 
lying cause due to either venous”® or deep venous’ 
obstruction. 

The Edinburgh group found that the presence of reflux in 
the popliteal vein was associated with reduced healing of 
venous ulcers®. It was postulated that the popliteal vein acts 
as the ‘gatekeeper’ for the calf muscle pump. Other authors 
found that popliteal reflux was the most important factor in 
determining the ambulatory pressure in a post-thrombotic 
leg, as assessed by air plethysmography”. Several studies 
have highlighted the importance of the popliteal vein in the 
pathogenesis of venous ulceration’*""*. 

The aim of this study was to evaluate patients with a 
venous ulcer using colour duplex imaging and to 
determine whether duplex findings correlated with ulcer 
healing rates. 
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Patients and methods 


During a 16-month interval, 202 consecutive patients (258 
legs) were assessed in a one-stop specialist leg ulcer clinic’. 
The majority were referred directly by district nurses All 
had ankle: brachial pressure index (ABPI) measurement 
performed initially, followed by venous duplex imaging by 
an experienced vascular technologist. Venous incompe- 
tence was defined as reflux for 1s or more following distal 
augmentation’®. The veins assessed included the long and 
short saphenous veins, the deep veins and the perforating 
veins. Patients had wound swabs and acetate mapping of the 
ulcer. After taking history and examination, all patients with 
an ABPI above 0-8 were treated initially with four-layer 
compression bandaging. Ulcers with an arterial component 
(ABPI less than 0-8) also had arterial duplex imaging. A 
venous ulcer was defined as a leg ulcer showing clinical 
evidence of venous disease (pigmentation, eczema, lipo- 
dermatosclerosis or varicose veins) and an ABPI of more 
than 0-8, in the absence of other aetiological factors. Some 
patients had ulcers diagnosed as resulting from alternative 
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aetiologies, including arterial disease (ABPI less than 0-8) 
(7=29), diabetes (7=15), rheumatoid arthritis (7 = 3), 
carcinoma (basal cell, # = 1; squamous cell, 7 = 1), vasculitis 
(7 = 1) and trauma (7 = 11). The total number of legs with a 
venous ulcer was 198 (27 per cent bilateral, 144 patients). 
The male: female ratio was 1: 2-1 and median age was 76 
(range 40-93) years. 

Patients were seen in a leg ulcer clinic run by a district 
nurse at least once a week, depending on the severity of the 
ulcer following the initial assessment. On each occasion the 
four-layer bandaging was changed. All nurses had attended 
a standard course in the treatment of leg ulceration. In 
addition, the patients were seen in a hospital outpatient 
clinic every 8-10 weeks until the ulcer had healed, or more 
frequently if the ulcer was deteriorating. At each visit an 
acetate tracing was performed. Healing was defined as 
complete re-epithelialization. If the ulcer did not heal with 
four-layer bandaging in 6months, the patient was con- 
sidered for venous surgery, if fit and willing. Ifa patient had 
bilateral ulceration, one leg was chosen at random for the 
analysis. 


Results 


The median number of previous episodes of ulceration was 
2 (range 0-7). The median size of the index ulcer was 7-5 
(mean 14-2, range 1-245 yem-. Some 74 per cent were 
medial, 7 per cent were lateral and 2 per cent were 
circumferential; 26 per cent of legs had more than one 
ulcer. The median duration of the ulcer before treatment 
was 8 (mean 13, range 1-148) months. Fourteen per cent of 
patients reported a previous deep vein thrombosis (DVT), 
| Í per cent had previous varicose vein surgery and 2 per cent 
skin grafting. 


Tablet Pattern of venous incompetence on duplex imaging and 
healing rates in 144 legs 





iad 


Values in parentheses are percentages. There was no evidence of an 
association between pattern of incompetence and healing (P= 0-14, 
Fisher's exact test) 
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After 26 weeks of treatment, 107 (74 per cent) of 144 legs 
with venous ulcers were healed by four-layer bandaging. 
The distribution of venous incompetence on duplex 
imaging is shown in Table 1. There was no significant 
difference between the pattern of venous incompetence and 
the healing rate of the ulcers (P= 0-14, Fisher’s exact test). 

A number of factors that may be related to ulcer healing 
were examined. The ulcer healing rate was significantly 
related to initial ulcer size. This was calculated using 
quartiles: smaller than 6cm* (91 per cent healed), 6-7 cm? 
(70 per cent healed), 8-10 cm” (79 per cent healed), larger 
than 10 em* (55 per cent healed) (P=0-001, x° test). There 
was no relationship between healing and duration of 
ulceration using quartiles: less than 5 months (77 per cent 
healed), 5-8 months (69 per cent healed), 9-14 months (72 
per cent healed), more than 14 months (78 per cent healed). 
Patients with previous episodes of ulceration were sig- 
nificantly less likely to heal than those without: no episodes 
(84 per cent healed), one or two episodes (82 per cent 
healed), three or four episodes (65 per cent healed), more 
than four episodes (53 per cent healed) (P = 0-052, %7 test). In 
patients with a previous DVT, the ulcer was less likely to 
heal (61 versus 75 per cent); however, this did not reach 
statistical significance (P= 0-11, ¥° test). 

Logistic regression was used to see whether there was any 
association between the pattern of incompetence and 
healing after adjusting for ulcer size, duration, previous 
episodes of ulceration and previous DVT. These were 
factors shown by other authors to be associated with a poor 
healing rate. After adjusting for these variables, there was 
still no evidence that the pattern of venous incompetence 
was independently associated with healing; this was assessed 
using a likelihood ratio test (P=0-51). 


Table2 Relationship between segment of venous incompetence 
and ulcer healing rate 





= 5 : > 
“Number of ulcers healed related to reflux in each venous segment. +77 
test 
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The power of the analysis was increased by dividing the 
patients into two groups: those with deep venous incompe- 
tence (n=61) and those with normal deep veins (7 = 83). 
Both the univariate (unadjusted) analysis and adjusted 
analysis were repeated. Ulcers healed in 48 (79 per cent) 
of 61 patients with deep vein incompetence compared with 
59 (71 per cent) of 83 with normal deep veins. There was no 
evidence of an association between the pattern of incompe- 
tence (after grouping) and healing (test statistic’2-01, 1 d.f., 
P=0-16; Pearson y* test) Logistic regression using a 
likelihood ratio test in the adjusted analysis indicated that 
there was still no evidence that the pattern of incompetence 
after grouping was independently associated with healing 
(P=0-47). This took into account the other factors 
mentioned above known to be associated with adverse 
healing. The relationship between healing rate and 
incompetence at each venous segment is shown in Table 2. 
There was no evidence of an association for any of the 
segments (P>0-05). 


Discussion 


This study has shown satisfactory healing rates for venous 
ulcers treated with four-layer compression bandaging. The 
distribution of venous incompetence in the legs treated is in 
agreement with other similar studies’”’'®. The ulcers with 
no venous reflux on duplex imaging were in one of the worst 
healing groups (although this was not significant and the 
number of patients in this group was small). Randomized 
controlled clinical trials have not yet been performed to 
determine the role of superficial venous surgery plus 
compression bandaging in patients with a venous ulcer. 
There is some evidence that surgery may improve ulcer 
healing and recurrence rates’””°, 

Healing rates were poorer (but not significantly so) in 
post-thrombotic legs, although the number in this group 
was small (n=20). The trend in this study supports the 
results of others suggesting that previous DVT is an adverse 
prognostic factor in the healing of venous ulcers’. 
Similarly, ulcers in patients with previous episodes of 
ulceration were less likely to heal**. Size of ulcer at 
presentation was significantly correlated to healing rate 
(P=0-001), as demonstrated by others’*. There was no 
relationship between duration of ulceration and healing 
rate. 

Venous ulcers in the present study took longer to heal 
than those in the original published series of patients treated 
with four-layer bandaging (6 months to achieve a healing 
rate of 74 per cent compared with the original healing rate 
of 72 per cent after 3 months). The overall healing rate 
was comparable’’. It appears that patients who are being 
referred have ulcers that are more difficult to heal. The 
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district nurses have increasing confidence in managing 
simple leg ulcers; only patients with stubborn ulcers are 
referred. 

This study failed to confirm the results from Edinburgh 
possibly because of important differences in the interven- 
tions. All patients in the present study were treated with 
four-layer compression bandaging. In the Edinburgh study, 
as part of another trial, patients were randomized to elastic 
single-layer or multilayer bandaging. They were also 
randomized to different types of dressing and therapy with 
oxpentifylline. While there was no significant effect of these 
interventions on healing, the lack of uniformity of treat- 
ments may have altered the outcome. In addition, the 
Edinburgh study did not appear to control for other factors 
thought to affect the healing of venous ulcers, such as size, 
previous DVT and previous episodes of ulceration. 

The present study failed to show an effect of the presence 
of popliteal vein reflux on healing of venous ulcers treated 
by four-layer bandaging. There is evidence in patients with 
a venous ulcer treated by superficial and perforator vein 
surgery that the presence of primary deep vein incompe- 
tence does not affect healing”’. 

With respect to size of ulcer, previous DVT and previous 
episodes of ulceration, there were differences that sup- 
ported the previous literature to suggest that these are 
adverse prognostic factors in the healing of venous ulcers. 
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Background: The association between raised levels of homocysteine, fibrinogen and lipoprotein (a), 
and the presence of pre-existing intimal hyperplasia (IH) in vein has not been assessed. The positive 
association between such hyperplasia and graft failure following infrainguinal arterial reconstruction, 
and between lipoprotein (a) and graft failure, is disputed. The influence of homocysteine on outcome 


has not been investigated prospectively. 


Methods: Fifty-seven patients (63 grafts) undergoing infrainguinal arterial reconstruction with 
saphenous vein were studied. Homocysteine, fibrinogen and lipoprotein (a) levels were measured, and a 
vein biopsy was taken at operation. Patients underwent graft surveillance and outcome at 12 months was 


determined. 


Results: Fifty-seven per cent of patients had hyperhomocysteinaemia. Patients with pre-existing IH 
had significantly higher homocysteine levels. There was no association between homocysteine and 
outcome, or between fibrinogen and pre-existing IH or outcome. Lipoprotein (a) levels were 
significantly lower in patients with pre-existing disease, and were lower, but not significantly, in those 
whose grafts failed. The correlation between pre-existing IH and vein graft failure was highly 


significant. 


Conclusion: Hyperhomocysteinaemia is associated with peripheral vascular disease and the 
development of pre-existing IH in vein, which itself is associated with vein graft failure. 


Presented to the Surgical Research Society, in Dublin, UK, July 1998 
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Introduction 


Despite the increased use of infrainguinal arterial recon- 
struction with vein for critical ischaemia, there is little 
evidence of a fall in the incidence of major amputation 
through the 1990s’”, even with the advent of duplex-based 
graft surveillance programmes’. The Second European 
Consensus Document on critical ischaemia* suggested that 
patency rates for infrapopliteal grafts should be around 70 
per cent at lyear; nevertheless some recent series have 
recorded graft failure rates approaching 40 per cent™”î, The 
socioeconomic consequences of graft failure are severe, 
both to the individual and to purchasers of health care. The 
identification, ‘and correction or avoidance, of factors 
associated with vein graft failure could have an impact on 
graft patency rates. Furthermore, the identification of 
factors in an individual patient may define patients at high 
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risk of graft failure who might benefit from intensive vein 
graft surveillance. 

The majority of grafts fail as a result of the development 
of neointimal hyperplasia’. Two approaches have been 
taken to identify factors associated with graft stenosis: an 
analysis of the influence of the ‘quality’ of vein used as a 
bypass and the identification of haematological parameters 
that might predispose to stenosis. 

LoGerfo et al. and Szilagyi et a/.” troduced the concept 
of vein quality and suggested that this might influence 
outcome. Since then a number of investigators have detailed 
the occurrence of pre-existing intimal hyperplasia (IH) in 
vein’°, and found the presence of pre-existing disease to 
correlate with subsequent vein graft stenosis''. More 
recently, however, this relationship has been disputed’’. 

Raised levels of plasma fibrinogen, plasma homocysteine 
and serum lipoprotein (a) have all been identified as risk 
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dese: jig | f . 
factors for atherosclerotic disease’ . å number of series 


have reported an association between hyperfibrinogenae- 
mia and vein graft stenosis after arterial reconstruction”! 
The data implicating raised levels of lipoprotein (a) in graft 
failure are contradictory. 

This study sought to reaffirm the association between 
pre-existing intimal disease and subsequent vein graft 
failure, and between a raised plasma fibrinogen level and 
graft failure. The association between lipoprotein (a) and 
homocysteine and vein graft failure was also investigated, 
and the influence of lipoprotein (a), fibrinogen and homo- 
cysteine on the development of pre-existing IH in vein was 
assessed. 


Patients and methods 


Patients undergoing infrainguinal arterial reconstruction 
using vein over 2] months were recruited to the study. 
Ethics committee approval and informed consent were 
obtained. On the day before surgery, venesection was 
performed for the estimation of levels of plasma homo- 
cysteine, plasma fibrinogen, serum lipoprotein (a) and 
plasma cotinine (as an indicator of current smoking status). 
At operation, a biopsy of long saphenous vein was taken 
from the segment of vein immediately distal to the most 
distal part of the vein graft. This was placed immediately 
into formal saline. After operation, all patients were entered 
into a duplex graft surveillance programme with assess- 
ments at 6 weeks and 3, 6, 9 and 12 months. Peak systolic 
velocity measurements were used to detect vein graft 
stenoses and graft ‘failure’ was deemed to have occurred 
where a graft had occluded or where a stenosis in excess of 
50 per cent was detected. Grafts that thrombosed within 
30 days of surgery were excluded, as these were likely to be 
technical failures. 


Vein biopsy specimens 


Saphenous vein specimens were embedded in paraffin; 
1-5-lum sections were cut, mounted and stained with 
haematoxylin and eosin and elastin Van Gieson. The 
sections were examined by an independent histopathol- 
ogist with extensive experience in the semiquantitative 
assessment of pre-existing changes in vein. For each 
specimen two scores were assigned. The first was a single 
semiquantitative score of pre-existing IH: 0,no IH; I, 
mild TH; H, moderate TH; and HI, severe IH. In many 
instances saphenous vein exhibited pre-existing muscular 
hypertrophy and a second score was used to take this into 
account. This was a previously validated modification of 
the scoring system described by Milroy et a/.7* and is 
shown in Table 1. 
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Table1 Histological grading system for scoring vein biopsies 








IH, intimal hyperplasia 


Statistical analysis 


All results were expressed as mean(s.e.m.). Statistical 
analysis was performed using the Mann-Whitney test 
unless otherwise stated. 


Results 


Fifty-seven patients (63 grafts) were recruited, including 18 
women and 39 men of median age 76 (range 34-89) years. 
None of the six patients who had bilateral reconstructions 
underwent both operations during the same admission. 
Thirty-four bypasses (54 per cent) were for chronic leg 
ischaemia, seven (11 per cent) for acute ischaemia, six (10 | 
per cent) for intermittent claudication, five (8 per cent) for 
elective bypass of a popliteal aneurysm and 11 (17 per cent) 
were repeat grafts. Eight patients were lost to follow-up, five 
grafts failed within 30days and three patients died after 
operation, leaving 47 grafts available for follow-up at 
12 months. Vein specimens were obtained from 54 grafts. A 
total of 56 homocysteine samples, and 54 fibrinogen and 
lipoprotein (a) samples, was available for analysis. 

Of the 47 grafts available for follow-up, 24 ‘failed’ at a 
median of 6 (range 2-12) months after operation. Of the 24 
‘failures’, 19 were deemed to have failed on grounds of 
developing a stenosis; all but three of these had stenoses of 
greater than 70 per cent on peak velocity criteria. Seventeen 
of the 19 underwent further intervention either by balloon 
or vein patch angioplasty, although one patient had an 
interposition graft. Of the five patients whose grafts 
occluded, only one underwent graft revision. 


Relationship between pre-existing intimal 
hyperplasia in vein and haematological parameters. 
Fig. 1 illustrates the relationship between the presence of 
pre-existing IH in vein used for bypass and plasma levels of 
fibrinogen, homocysteine and serum lipoprotein (a). 
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The 95th centile for the distribution of plasma 
homocysteine in the normal population as determined 
by the authors’ reference laboratory is 12-2 umol/I for 
women and 15-5 umol/] for men. Values above this were 
considered abnormal. Thirty-two (57 per cent) of 56 
patients had a homocysteine level above this; the mean 
plasma homocysteine concentration for all patients was 
16-9(1-2) umol/l. Notably, 14 of 18 women who under- 
went bypass had homocysteinaemia and all 18 women 
had pre-existing TH in biopsied saphenous vein. The 
mean plasma homocysteine level was significantly lower 
in patients whose vein had no pre-existing IH (11-4(1-4) 
versus 17-9(11-5)umol/l; »=50, P=0-007). There was, 
however, no association between hyperhomocysteinaemia 
and the grade of pre-existing IH (P=0-23, analysis of 
variance). 

The mean plasma fibrinogen level (z = 54) for all patients 
was 3-8(0-3) g/l which was below the reference 95th centile 
value of 4-8¢/l. The mean plasma fibrinogen level was 
higher in patients without pre-existing IH but not 
significantly so (4-2(0-4) versus 3-8(0-3) g/l; n=47, P=0-22). 

The mean plasma lipoprotein (a) concentration for all 
patients (#7 = 54) was 281-2(32-8) mg/l which was just below 
the 95th centile reference value of 300 mg/l. Patients with 
no pre-existing IH had a significantly higher mean plasma 
lipoprotein (a) level (419-4(77-0) versus 217-9(35-5) mg/l; 
a=50, P=0-012) (Fig. 1). 
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Outcome analysis 


There was no association between outcome and age, sex, 
smoking status, presence of diabetes or level of reconstruc- 
tion (Table 2). 

Fig. 2 shows the relationship between outcome and each 
of the haematological parameters assessed. Homocysteine 
levels were higher, but not significantly, in patients who 
went on to develop graft stenosis or occlusion (17-3(2-5) 
versus 15-911-7)umol/;, n=44, P=0-99). Mean serum 
lipoprotein (a) was lower in those with a ‘failed’ graft, but 
without significance (246-0(46-4) versus 338-0(58-1) mes), 
n=46, P=0-32). Fibrinogen levels were higher in the 


Table2 Factors not related to outcome following infrainguinal 
reconstruction 
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Fig. 1 Association between a plasma fibrinogen, b serum lipoprotein (a) and ¢ plasma homocysteine levels, and the presence of pre- 
existing intimal hyperplasia (IH). Solid lines represent the mean and broken lines the s.e.m. *P= 0-12, tP = 0-007 (Mann-Whitney test) 
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Fig. 2 Association between a plasma fibrinogen, b serum lipoprotein (a) and ¢ plasma homocysteine levels, and outcome following 
infrainguinal arterial reconstruction with vein. Solid lines represent the mean and broken lines the s.e.m. There were no significant 


differences 
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Fig. 3 Influence of pre-existing histological grade on outcome 
a A + ~ A A > ” . - 
following infrainguinal bypass. ¥° = 3-25, 1 d.f., P=0.07 


presence of a ‘failed’ graft, but this difference just failed to 
achieve significance (4-2(0-4) versus 3-2(0-3) g/l; n=45, 
P=0-09). Patients with a raised fibrinogen level were no 
more likely to develop graft occlusion or stenosis before the 
median time to failure of 6months than those without 
(yf = 0-54, I d.f, P=0-31). 

A total of 39 grafts for which both the outcome and the 
morphological characteristics of the vein before bypass 
were known were available for analysis. Nineteen grafts 
remainec patent of which 15 had grade O/I pre-existing IH. 
Twenty grafts thrombosed or developed a stenosis, of which 
13 had grade IHI pre-existing IH. The presence of pre- 
existing IH was thus found to be predictive of outcome 
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following infrainguinal reconstruction (y°=7-72, 1d-f., 
P=0-006). Grafts exhibiting grade III pre-existing 
disease were significantly more likely to fail within 6 months 
of operation than those without (x? =4.57, I d.f., P=0-03). 
When the scoring system incorporating muscle hypertro- 
phy was used in place of a simple estimation of intimal 
thickness, the relationship between vein morphology and 
outcome was not significant (Fig. 3). 


Discussion 


For the purposes of this study, a graft was deemed to have 
‘failed’ when a stenosis of 50 per cent or greater was found 
on duplex surveillance, or where the graft had occluded. 
This is somewhat controversial as the evidence that a graft 
with a 50 per cent stenosis will necessarily fail is weak. 
However, the aim of duplex imaging is to identify a graft ‘at 
risk’ before it occludes and, for the purposes of this study, 
the chosen criteria for failure were felt to be justified. Of the 
19 grafts that were deemed to have a stenosis, 17 underwent 
secondary procedures whereas only one of the five that 
occluded had further surgery. 

Homocysteine is a thiol-containing amino acid resulting 
from methionine metabolism. Homocysteinaemia is an 
autosomal recessive error of this metabolic pathway, most 
commonly due to a deficiency of the enzyme cystathionine B 

synthase”. Homozygotes usually succumb to the compli- 
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cations of cardiovascular disease but heterozygotes, ac- 
counting for one in 70 of the population, are much less 
severely affected’. Mild homocysteinaemia may be caused 
by deficiencies of vitamins Bg, B12 and folate and these are 
easily treated. Patients with cystathionine B synthase 
deficiency fall into two groups; those responsive to 
supplementation and those unresponsive’. 

Since McCully”? first suggested a link between homo- 
cysteinaemia and arteriosclerosis, firm evidence of a link 
between homocysteine and ischaemic heart disease*” ** and 
peripheral vascular disease’®** has been reported. 

The prevalence of homocysteinaemia (57 per cent) in this 
study was much higher than the reported figures of up to 38 
per cent in groups at risk of peripheral vascular disease*?”**. 
The patients, however, had advanced disease and this 
prevalence figure is similar to that reported by Irvine etal”. 
This study reinforces the importance of homocysteinaemia 
as a risk factor for lower limb arterial disease. 

The identification of a sıgnificant association between 
homocysteinaemia and the presence of pre-existing IH in 
vein is not surprising. Despite this, the study did not reveal a 
correlation between raised plasma homocysteine level and 
graft failure. No other prospective series has examined this 
issue, although one retrospective case-control study 
suggested that homocysteinaemia is a risk factor for vein 
graft stenosis?*. The present results are supported by those 
of Eritsland et a/.**, who found no effect of homocystei- 
naemia following coronary artery bypass grafting. The 
association between raised homocysteine levels and pre- 
existing vein hyperplasia but not graft failure suggests that 
homocysteinaemia might predispose to mild IH only. 
There was in fact no association between hyperhomocys- 
teinaemia and grade of IH; hyperhomocysteinaemia ap- 
peared to be associated with the progressive development of 
IH in vein. 

Fibrinogen is the soluble precursor of fibrin, increasing 
platelet aggregation®’, and is chemotactic and mitogenic 
to smooth muscle cells***8. These processes are both 
involved in the formation of atherosclerotic plaques, and 
hyperfibrinogenaemia has been associated with both 
ischaemic heart disease*”*? and peripheral vascular 
disease! 

At least three series have reported an association between 
plasma fibrinogen and vein graft stenosis!™?!. Despite this, 
an association between plasma fibrinogen and the presence 
of pre-existing IH has not been shown in the present study. 
The mean plasma fibrinogen level in patients with graft 
‘failure’ was higher than that in patients with a patent graft, 
but this difference narrowly failed to reach significance. 
This does not detract from the findings of previous studies, 
and may represent a type II statistical anomaly. 


© 1999 Blackwell Science Ltd 


The findings with respect to lipoprotein (a) are notable. 
Raised levels of serum lipoprotein (a) have been associated 
with coronary artery disease, myocardial mfarction and 
peripheral vascular disease, and may be associated with 
disease severity’”"****. Reports regarding the role of 
lipoprotein (a) in vein graft stenosis are contradictory, 
however, with two series showing an association after 
cardiac bypass**’, while another reported an unexplained 
excess of graft failures in the lowest quartile of levels 
recorded**. Few studies have assessed the impact of 
lipoprotein (a) following peripheral vascular reconstruc- 
tion. One prospective study reported an association”’, this 
being contradicted by a case-control study showing lower 
levels of lipoprotein (a) in patients with a failed graft”. 

In this series the mean serum lipoprotein (a) for all 
patients was just below the 95th centile for the normal 
population. Twenty-three patients (57 per cent) had levels 
above this, supporting the observation that hyperlipopro- 
teinaemia 1s a risk factor for peripheral vascular disease. It is 
surprising therefore that lipoprotein (a) levels were lower 
both in those with pre-existing IH and in those whose grafts 
‘failed’, although only significantly in the former. These 
results lend support to the hypothesis that lipoprotein (a) is 
not a significant factor in vein graft stenosis. 

The concept of assessing vein quality in order to 
predict the outcome of arterial revascularization is an 
attractive one. The processes involved in the develop- 
ment of pre-existing venous IH and postbypass neointi- 
mal hyperplasia are similar and the latter may merely 
represent an ongoing disease process. The changes that 
encompass the phenomenon of pre-existing IH, namely 
endothelial discontinuity, a thickening of the intima and 


- media, and the appearance of intimal smooth muscle 


cells, were reported by Panetta eta/.**. Since then a 


number of clinicians have demonstrated an association 
between prebypass intimal thickness and vein graft 
failure’ *’. In these series, semiquantitative techniques 
of intimal assessment were employed, but the association 
has been disputed recently in a study in which image 
analysis methods for intimal quantification were used’’. It 
was noted in this series that extensive intimal changes 
were found in only a small number of veins. 

In the cohort reported here 23 (42 per cent) of 54 patients 
had grade I or II pre-existing IH, considerably higher than 
the incidence reported in other series. A highly significant 
association between the presence of severe pre-existing IH 
and subsequent vein graft failure was shown in the present 
study. 

In summary, this series has reaffirmed the association 
between plasma homocysteine and serum lipoprotein (a) 
levels and the development of atherosclerotic disease. An 
association between plasma homocysteine and pre-exist- 
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ing IH has been identified and the results suggest a raised 
level of lipoprotein (a) to be protective against the 
development of pre-existing IH. It has been reaffirmed 
that significant pre-existing IH in saphenous vein is 
associated with a poor outcome after infrainguinal bypass 
grafting and these results lend support to the association 
between plasma hyperfibrinogenaemia and graft failure. 
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Background: Perforation at the time of operation adversely affects the prognosis of rectal cancer. 
These procedures have been termed ‘palliative’ or ‘non-curative’. The long-term outcome of 
generalized perforations may be different from that of localized or contained perforations. Although the 
oncological results may be compromised when the tumour is perforated, results in cases where the 
perforation is contained may not be as bad as previously thought. An attempt was made to examine the 
intermediate and long-term results for locally contained perforated rectal cancers. 

Methods: Some 848 patients with rectal cancer were operated on between March 1989 and December 
1995. Of these, 42 (5 per cent) had a locally contained perforation of the rectum. Median follow-up was 
23 (range 12-74) months. 

Results: The survival of patients with locally contained tumour perforation who underwent resection 
without macroscopic residual disease (40 per cent at 5 years) was significantly better than that of patients 
with metastatic disease at the time of surgery (zero at 4years) (P<0-01). The survival of patients in 
whom the tumour was inadvertently perforated during operation was similar to that of patients with 
locally contained spontaneous tumour perforations. The incidence of local recurrence in these 
perforated cases was low provided that a wide tumour clearance was achievable at the time of operation. 
Operative mortality and morbidity rates were not significantly different but the incidence of 
postoperative wound infection was marginally higher among patients with perforation. 

Conclusion: If clear margins can be obtained at the time of operation the prognosis of locally contained 


perforated rectal cancers is good and approaches that of a potentially curative resection. 


Paper accepted 4 June 1999 


introduction 


Despite advances in the management of colorectal cancer, a 
significant number of patients still present late. It is well 
known that it is difficult to differentiate between adhesions 
and tumour invasion. Wide resection with en bloc resection 
of adjacent organs where necessary therefore has been 
advocated'”. It is thought that tumour cells spilled into the 
abdominal cavity may result in a poorer prognosis. These 
procedures are therefore deemed palliative and classified 
together with metastatic disease*’. When tumours are 
locally aggressive, a locally contained perforation may arise. 
Most of the relevant reports are more than 10 years old and 
retrospective’ *. In the present study, the prognosis of 
patients with minimal tumour spillage was compared with 
that of pauents with generalized perforation or metastatic 
disease. 
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Patients and methods 


Some 848 patients with rectal cancer underwent operation 
in this department between March 1989 and December 
1995. Data on patient demographics; tumour size; resection 
margins; the presence of locally contained or generalized 
perforations; histology; postoperative complications in- 
cluding anastomotic dehiscence, abdominal sepsis, wound 
infections, chest and urinary infections; were collected and 
entered prospectively into a customized computerized 
database. 

A locally contained tumour perforation was defined as 
tumour perforation localized in the pelvis or occurring atthe 
time of surgery without generalized spillage. Patients with 
perforations remote from the tumour were excluded from 
this study. Generalized perforation was tumour perforation 
with generalized contamination of the peritoneal cavity. 
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The histology was read by a single pathologist and staged 
using the Astler-Coller modification of Dukes classifica- 
tion. Patients with locally contained tumour perforation 
were classified by depth of invasion and lymph node status 
into Dukes stage A, B, C and ‘D’. 

Patients were followed every 3 months for 2 years, 6 
monthly for the next 2 years and annually thereafter. At each 
visit a full examination was carried out, a questionnaire was 
completed and the carcinoembryonic antigen concentra- 
tion ın serum was assayed. Patients who did not attend 
follow-up appointments were recalled by telephone and 
mail. 

Mortality data were collected from a combination of 
inpatient deaths, obituaries in the national papers, tele- 
phone contact on failure to attend appointments and 
National Cancer Registry data. The cause of death was 
ascertained from the inpatient data or the death certificates. 
Perioperative death was defined as death occurring within 
30 days of operation. 

Local recurrence was defined as radiological or patholo- 
gical evidence of recurrent pelvic or perineal tumour before 
death. The date of local recurrence was defined as the first 
new clinical or histological evidence of local recurrence. 

Kaplan-Meier survival curves were constructed and tests 
of significance were done using the log rank test and x or 
Fisher’s exact test. 


Results 


Of 848 patients, 16 were lost to follow-up. Locally 
contained tumour perforation occurred in 42 patients (5 
per cent). This group formed the cohort for the analysis. 
Tumour planes were perforated accidentally during pelvic 
dissection in ten patients and spontaneous tumour perfora- 
tion occurred in 32. In these patients all local tumour was 
removed macroscopically through a wide dissection and 
total mesorectal excision. There were 31 men and 11 
women witha median age of 66 (range 28-86) years. Median 
follow-up was 23 (range 12-74)months. All of these 
patients were offered adjuvant postoperative chemoradio- 
therapy. 

Most patients had locally advanced disease (T3, T4) and 
there were no T; lesions in this cohort. Twenty-seven of 42 
also presented with metastatic disease compared with 233 
(29 per cent) of the remaining patients with rectal cancer 
(P<0-01). The operative morbidity rate in the two groups 
was not significantly different. After operation for perfo- 
rated rectal cancer, there were six patients with wound 
infection, two with fistula and one each with anastomotic 
leak and chest infection (overall complication rate 12 per 
cent). In those without perforation there were 169 
complications (14 per cent), including wound infection 
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— Curative 
---- Palliative 


Cumulatrve survival 





0 12 24 36 48 60 72 84 
Time after operation (months) 
No at nsk 
Curatve 15 13 10 6 5 2 1 
Pallatve 27 15 8 5 0 0 0 


Fig.1 Survival curves for patients with perforated cancer who 
underwent potentially curative resection or who had metastatic 
disease 


and burst abdomen, anastomotic leak, chest mfection, 
abdominal sepsis, intraoperative transfusion, fistula forma- 
tion, acute myocardial infection, cerebrovascular accident, 
deep venous thrombosis and pulmonary embolism. 

The 15 patients with localized perforation who under- 
went potentially curative resection had a significantly better 
crude 5-year survival rate than the 27 patients who had 
perforation and metastatic disease at the time of surgery 
(P< 0-01) (Fig. 1). The survival curve of the latter was similar 
to that of patients with Dukes ‘D’ non-perforated tumours, 
while that of the patients without metastases was similar to 
that of those who underwent curative resection but did not 
have tumour perforation (5 year survival rate 58 per cent). 

Local recurrence at the last follow-up was simular, 
affecting 46 patients (8 per cent) in the non-perforated 
group and one (7 per cent) in the perforated group (who 
initially underwent curative resection). 


Discussion 


A hundred years ago Lack’ observed the phenomenon of 
tumour implantation and recurrence. Following this, en bloc 
resection of tumours was advocated by Ryall’ in 1908, and is 
still a very sound surgical principle today. As it is often 
almost impossible to differentiate between inflammatory 
adhesions and tumour infiltration, most surgeons would err 
on the side of safety and perform en bloc resection. In the 
presence of tumour perforation, tumour cells may spread 
transcoelomically and this had been shown to increase local 
recurrence and decrease survival rates*”. As a result of these 
reports of a poorer prognosis’”" for patients with 
perforated tumours, surgery in these patients has been 
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classified as palliative. Some centres have grouped these 
tumours together with metastatic tumours as Dukes ‘D’ 
lesions. While this may be true in a patient who has gross 
dissemination, patients with locally contained tumours may 
not have such a dismal prognosis. 

In the latter group, great care should be taken to ensure 
that a potentially curative resection is performed. Attention 
should be paid to locally contained perforated rectal 
tumours to ensure that the radial margins are free of 
tumour and to avoid leaving gross macroscopic disease in 
the pelvis. Tumoricidal solutions may be instilled intraper- 
itoneally and intraluminally’’ after cross-clamping below 
the tumour before constructing the anastomosis. Patients 
with locally perforated tumours were routinely referred for 
adjuvant chemotherapy and radiotherapy. 

These patients are a select group with locally contained 
perforated tumours that macroscopically have been re- 
sected completely. Patients with generalized and gross 
perforation, in whom the chance of diffuse intraperitoneal 
spread was obviously higher, were not considered in this 
series. The incidence of localized tumour perforation was 5 
per cent, compared with the value of 26 per cent reported by 
Ranbarger et al? for all perforated tumours. Contained 
perforation, whether spontaneous or iatrogenic, did not 
make a difference in survival. The crude survival rates for 
the two groups were similar. 

Tumours that perforate locally seem to be much more 
aggressive than other rectal cancers as a significantly larger 
proportion of these patients had metastatic disease at the 
time of diagnosis (27 (64 per cent) of 42 versus 233 (29 per 
cent) of 790). Survival in patients with locally contained 
perforated rectal cancer is very much dependent on the 
presence of metastatic disease. In the absence of the latter, if 
a wide margin clear of all macroscopic tumour is achieved, 
the survival curve approximates that of patients with a non- 
perforated tumour. 

It is concluded that locally contained perforations of the 
tumour in rectal cancer surgery can be treated with low 
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mortality and morbidity rates. Good survival rates and low 
local recurrence rates can be obtained if all macroscopic 
disease is removed. 
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Background: A novel transverse coloplasty pouch (TCP) with a larger neorectal volume than a straight 
coloanal anastomosis (CAA) but a smaller volume than a short colonic J pouch (CJP) may improve 


short-term function after rectal excision. 


Methods: Twelve pigs were investigated 6weeks after complete rectal excision followed by 


reconstruction with a CAA, CJP or TCP. The results were compared with findings in the normal pig 


rectum. 


jects The colonic transit times assessed by radio-opaque marker transit were 24h for CAA, 60h for 


CJP and! 32h for TCP. Non-operated control pigs had a mean transit time of 46h. Pigs that had a CJP 
developed colonic dilatation and substantial faecal impaction. Colonic electrostimulation induced an 
adaptive] relaxation in the normal rectum but a pressure increase in all neorecta, particularly after CAA. 
The neorectal longitudinal smooth muscle layer in pigs with a TCP was significantly thicker than that in 
pigs with a CAA or CJP; its thickness was closest to that of the normal pig rectum. Colonic smooth 
muscle layers 10 cm proximal to the coloanal anastomosis, above the neorecta, were significantly thicker 
after CJP than after CAA or TCP formation. No significant difference in microcirculation was observed 
between the three restorative procedures. 

Conclusion: Accelerated colonic transit and a lack of adequate relaxation upon endoluminal pressure 
increase was associated with urgency and incontinence after CAA. Delayed colonic transit, faecal 
impaction and ineffective muscular hypertrophy due to pouch dilatation and constipation indicated 
evacuation problems after CJP construction. Functional and morphometric data for TCPs suggested 
almost normal defaecation. Of the three restorative procedures, the data for TCPs were most similar to 
those obtained in the normal pig rectum at short-term follow-up. 
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1997 and the Swiss Surgical Society, Davos, Switzerland, June 1997, and published in abstract form as Gastroenterology 
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Introduction 


Anal anastomosis with a colonic J pouch (CJP) is one of the 
standard reconstructions after complete rectal excision. 
CJP construction results in good short-term function, but 
10-30 per cent of patients have long-term impairment such 
as difficult pouch evacuation, stool fragmentation and/or 
constipation’ *. These dysfunctions are encountered parti- 
cularly if the length of the J pouch is greater than 5—6 cm?” 
or in elderly patients®, and seem also to depend on the 
colonic segment used for reconstruction’. In contrast, 
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reconstructions with a straight coloanal anastomosis (CAA) 
are accompanied by urgency, frequent bowel movements, 
soiling and even incontinence, although this improves 6-24 
months after surgery””””. 

The optimal procedure for rectal reconstruction would 
include improved short-term function but would avoid the 
long-term dysfunction associated with a CJP. In this study, a 
novel transverse coloplasty pouch (TCP) similar to a 
pyloroplasty or a strictureplasty was constructed in pigs 
(Fig. 1). This pouch is technically simpler than a CJP and 
provides a 40 per cent increase in volume compared with a 
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Fig. 1 Design of the novel transverse coloplasty pouch. 









a Some 2 cm above the tip of the transected sigmoid stump already bearing the anvil, a 4-cm longitudinal incision is performed along 


the taenia colt. 


b and c Stay sutures are placed and the colon 1s closed transversely by means of an extramucosal running suture 
(From Surgery 1999; 125: 105-12. Reproduced with permission from Mosby, St Louis, Missouri, USA) 


neorectum after CAA. Furthermore, the TCP demon- 
strated better short-term function than CJP and CAA 
reconstructions after complete rectal excision! 1", 

The aim of the study was to find a rationale for the 
functional differences observed in pigs after CAA, CJP and 
TCP reconstruction, and to relate the results to findings in 
the normal pig rectum. 


Materials and methods 
Animals and surgical procedures 


Twenty-one pigs supplied by a commercial breeder and 
aged 12-16 weeks with a median weight of 20-8 (range 17- 
26)kg were used. The first week after the surgical 
intervention the animals were held ın single cages at the 
university’s veterinary clinic. They were then transported to 
a specialized farm for research animals. The study was 
approved by the state’s ethics committee on animal research. 

Six pigs were used in a preliminary study to establish the 
operative techniques and investigative procedures. The 
remaining 15 pigs were assigned randomly to one of the 
three reconstructive procedures following complete rectal 
resection, as described in detail previously’”. Briefly, under 
general anaesthesia a complete rectal mobilization was 
performed through an abdominal midline incision down to 
the pelvic floor, preserving the autonomic nerves. The 
rectal excision was completed by transanal circular division 
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of the anal mucosa and the internal anal sphincter 0-5 cm 
proximal to the dentate line, as well as at the colorectal 
junction 12 cm above the anal verge. An anal purse-string 
suture was prepared. The three types of rectal reconstruc- 
tion used were a straight CAA, a 4-cm CJP or a TCP. The 
latter pouch was formed by opening the colon along the 
taenia coli over a distance of 4 cm. Stay sutures were placed 
in the middle of the cut edges, and the longitudinal opening 
was then closed transversely by a seromuscular running 
suture (Fig. 1). A stapled anastomosis (21-mm ILS circular 
stapler; Ethicon Endosurgery, Cincinnati, Ohio, USA) was 
used in all three groups to restore bowel continuity. The 
anastomosis was placed at or within 0-5 cm of the dentate 
line. 

Three pigs died, from small bowel obstruction, extended 
wound infection and myelomeningitis. In the 12 surviving 
pigs (four in each group) physiological investigations were 
performed 6 weeks after rectal reconstruction. The pigs 
were killed by intracardiac potassium injection, after which 
the neorectum was excised m toto, together with the anus 
and part of the left hemicolon, and sent for histological 
examination. 


Radio-opaque marker transit and colonic transit time 


For determination of colonic transit times, gelatin capsules, 
each containing ten radio-opaque polyurethane markers 
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consisting of 40 per cent barium sulphate US 
Pharmacopoeia (to Food and Drug Administration speci- 
fication) (Fa.P. and A. Mauch, Mitnchenstein, Switzerland), 
were used. Seventy-two hours before death, a total of six 
capsules was given to each pig, with 12-h intervals between 
each capsule. Twelve hours after intake of the last capsule 
abdominal radiographs were obtained. The number and 
distribution of the remaining markers were determined. 
Colonic transit times were calculated according to the 
formula of Metcalf et a/.'? as the number of visible 
markers X time between capsule intake/number of markers 
per capsule, i.e. colonic transit time in hours = number of 
markers X 1-2. 

Five non-operated pigs served as controls. They had a 
normal rectum im situ and received the same food and the 
same number of markers. 


Rectal and neorectal manometry with and without 
colonic electrostimulation 


A rectosphincteric manometry balloon probe (Schuster 
probe; Sandhill Scientific, Highlands Ranch, Colorado, 
USA) was inserted transanally into the rectum/neorectum 
before its mobilization. The intrarectal balloon was filled 
with 25 ml air and pulled back to stop at the proximal end of 
the anal canal. The colon was closed by a clamp 15cm 
proximal to the anal verge. Contractions and relaxations of 
the rectum/neorectum were registered by transmission of 
pressure alterations within the balloon to a transducer 
connected to a chart recorder (Vagorec 5; Institut 
Straumann, Waldenburg, Switzerland), analogous to the 
gastric manometry technique during vagotomy described 
by Burge and Vane'*. The chart speed was 1 mm/s. 
Electrostimulation was delivered by an integrated current 
generator connected to a double ring electrode that was 
fitted around the colon 12 cm proximal to the anal verge. 
The colon was stimulated with 120 mA for intervals of 30s. 
Manometry with and without electrostimulation was 
performed in the normal rectum before rectal excision 
and 6 weeks after operation in the neorecta (CAA, CJP and 
TCP). 


Laser Doppler flow measurements 


Colonic blood flow was assessed with a laser Doppler flow 
(LDF) probe (fibre separation 0-25 mm; probe PF 408; 
Perimed, Jarfila, Sweden). Flow measurements were 
monitored on a Periflux 4001 Master (Perimed) and 
expressed as perfusion units, as described previously’*. In 
brief, light generated by a laser diode (780 nm wavelength 
with maximum emission energy of 0-8 mW) penetrated the 
tissue where it was reflected by circulating blood cells. The 
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reflected light was returned via an optical fibre to a 
photodetector in the instrument and transformed into an 
electrical signal. The electrical signal was proportional to 
the product of the number of blood cells moving ın the 
measured volume and the mean velocity of the cells, and was 
referred to as blood flux. Analogue LDF signals were 
digitalized with a UIM 100 (Biopac, Goletta, California, 
USA) and processed on a personal computer with the 
software provided (MP 100 WSW; Biopac). A vertical 
trans-symphysis access to the neorectum allowed im situ 
LDF measurements to be made. The probe was placed in a 
probe holder to avoid pressure on the tissue. LDF 
measurements were made in all pigs at the antimesenteric 
border of the neorectum at 1, 4 and 8cm proximal to the 
former colonic cut edge. The 4-cm point was therefore 
located at the apex of the CJP. The measurements were 
repeated three to five times. The LDF values were largely 
reproducible except when the probe lay directly on an artery 
giving falsely high values. 


Histopathology 


The specimens of rectum and the anoneorectosigmoid 
colon were immediately opened and fixed in formalin 
without stretching to avoid an investigator bias for the 
measurement of bowel wall thickness. From each neorectal 
specimen, four longitudinal tissue samples comprising all 
bowel wall layers were taken, two at 3 cm and two at 10cm 
proximal to the anastomosis; these were embedded in 
paraffin. In pigs with a CJP or TCP the 3-cm location 
represented tissue samples within the pouch. The 10-cm 
point was located in the colon, always above the neorectum. 
Six normal rectal specimens served as controls. Sections of 
5 um were stained with haematoxylin and eosin, according 
to the method of van Gieson. ‘The thickness of the mucosa 
and of the circular and the longitudinal smooth muscle layer 
was measured microscopically using a morphometric— 
densitometric software package (Diasys Il; Datalab, 
Thorigen, Switzerland). The observer was blinded to the 
type of restorative procedure and unaware of the other study 
results. 


Statistical analysis 

Results were expressed as mean(s.e.m.). Differences in the 
non-parametric, unpaired variables among the three groups 
of restorative procedures were analysed with the Kruskal- 
Wallis test, and differences between two of the three groups 
were analysed with the Mann—Whitney U test. The paired 
non-parametric Wilcoxon signed rank test was used to 
compare data obtained from all neorecta or one type of 
neorectum with those from the normal rectum in the same 


www.bys.couk British Journal of Surgery 1999, 86, 1451-1458 


1454 Transverse coloplasty pouch construction • C. 


pigs. Statistical significance was attributed at the 5 per cent 
level. Winstat Microsoft, Redmond, 
Washington, USA) served as the computerized statistical 


(version 5.3; 


analysis package. 


Results 


Radio-opaque marker transit and colonic transit time 


Three days after the beginning of marker intake, conven- 
tional abdominal radiographs of the pig abdomens demon- 
strated 2 mean(s.e.m.) of 20(6) residual radio-opaque 
markers after CAA, 50(8) after CJP and 27(4) after TCP 
construction. The calculated mean(s.e.m.) transit times 
were 24(7), 60(10) and 32(4) h respectively. The transit time 
in pigs with a CJP was significantly longer than that in pigs 
with a CAA (P<0-04) or TCP (P<0-04). 
between TCP and CAA reconstructions was not significant 
(P>0-2). In pigs with a CAA or TCP the radio-opaque 
markers were distributed through the entire large bowel, 


The difference 


whereas pigs with a CJP accumulated the markers in the 


colonic segment proximal to the pouch (Fig. 2). 
Furthermore, all animals with a CJP had colonic dilatation 
with faecal impaction, predominantly in the descending 
colon (Fig. 2). In a control group of non-operated pigs the 
mean(s.e.m.) number of markers was 38(4) and the transit 


time was 46(5)h. 
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Rectal and neorectal manometry with and without 
colonic electrostimulation 


Under general anaesthesia none of the normal recta showed 
aoln pressure alterations (Fig. 3a). In contrast, all 
neorecta exhibited spontaneous pressure increases of 
48(8)mmH,O, lasting 30-50s, every 1-3 min (Fig. 3b). 
Electrostimulation of the sigmoid colon decreased the 
mean(s.e.m.) pressure in the normal rectum by 10(6) 
mmH,O (Fig. 3c), but increased the pressure in rectal 
reconstructions by 23(5) mmH,0 (Fig. 3d). This stimulated 
pressure change in the neorectum was significantly different 
from that in the normal rectum (P < 0-005). 

The increase in spontaneous endoluminal pressure was 
39(6)mmH,O for CAA, 70(26)mmH;0 for CJP and 
29(10)mmH-0 for TCP construction (P > 0-4). On electro- 
7) and 18(7) 


‘There was no significant 


the increase was 33(9), 19(1 
mmH,O respectively (P>0-5). 


stimulation, 


difference in stimulated pressure increase between CAA and 
either type of pouch (P>0-1, Mann-Whitney U test). 


Histological measurements of bowel wall layers 


The mean(s.e.m.) thickness of the mucosa measured 3 cm 
proximal to the anastomosis was 670(20)um after CAA, 
690(69) um after CJP and 800(110) um after TCP forma- 
tion (P>0-4); at 10cm it was 610(40), 
660(49) um respectively 


680(50) and 
(P>0-8). The mucosa of the 





Fig. 2 Supine anteroposterior abdominal radiographs showing radio-opaque markers. After a straight coloanal anastomosis and c 
transverse coloplasty pouch construction there is a ubiquitous distribution of a limited number of markers in the colon, whereas after b 
colonic J pouch formation there is colonic obstruction with an accumulation of markers above the pouch (within sigmoid loop to the 


right hand of the pig) 


British Journal of Surgery 1999, 86, 1451-1458 


www.bjs.co.uk 


© 1999 Blackwell Science Ltd 


C. A. Maurer, K. Z’graggen, W. Zimmermann, H. J. Hani, D. Mettler and M. W. Büchler * Transverse coloplasty pouch construction 1455 





ja n 
_— 


$ ‘ Sdp 444 } l 
ne epee pens naaa pe EP a ha tg a pera pat A ae ae 
* 4 i , t + 4 | ] 








ot tette oot 





id 
| f de $ ' 
a att Fite t 4 

; ; $ ; ; | 
} 
b 


Hiestsissi Mp tones Coss tees rsr pesseii ior it 
net AEAEE zi i EE 


l 
.4+ 


Fig.3 Rectal and neorectal pressure changes with and without 
colonic electrostimulation. Time is plotted on the x-axis 
(smallest square represents 2 s) and pressure on the y-axis 
(smallest square represents 1 mmH,Q). 

a The normal pig rectum showed no spontaneous contractions 
under general anaesthesia. 

b In contrast, in all the neorecta (example shown for a transverse 
coloplasty pouch (TCP)) the endoluminal pressure increased 
periodically every 1-3 min. 

c Following colonic electrostimulation 12 cm above the anal 
verge, the normal rectum reacted with relaxation and a pressure 
decrease, whereas the neorectum (example shown for a TCP) 
showed a pressure increase (d) which was smaller than the 
spontaneous one (b). 

Spikes with arrows pointing upwards indicate the beginning of 
stimulation and spikes with arrows pointing downwards denote 
the end of stimulation 
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Fig. 4 Mean(s.e.m.) thickness of longitudinal and circular smooth 
muscle layers 3 cm above the coloanal anastomosis after three 
different restorative procedures and above the dentate line in 
normal rectum. CAA, straight coloanal anastomosis; CJP, 
colonic J pouch; TCP, transverse coloplasty pouch 
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Fig.5 Mean(s.e.m.) thickness of longitudinal and circular smooth 
muscle layers of the colon 10 cm above the coloanal anastomosis 
(proximal to the three different reconstructions). CAA, straight 
coloanal anastomosis; CJP, colonic J pouch; TCP, transverse 
coloplasty pouch 


normal rectum measured only 470(20)um and was 
significantly thinner than that found in all three types of 
neorectum (P < 0-001). 

The mean thicknesses of the longitudinal and circular 
smooth muscle layers in the neorectum 3cm above the 
coloanal anastomosis are summarized and compared with 
those in normal rectum in Fig. 4. The longitudinal muscle 
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Table 1 Colonic laser Doppler blood flow measurements 1, 4 
and 8cm proximal to the coloanal anastomosis 6 weeks after 
rectal reconstruction 





Values are mean(s.e.m.). P> 0-1 (Kruskal-Wallis test) 


layer was significantly thicker after reconstruction with a 
TCP than a CAA (P<0-01) or a CJP (P<0-02) and, in 
contrast to that after CAA and CJP formation, was 
comparable to that in the normal rectum (P>0-2). The 
thickness of the circular smooth muscle at 3 em was similar 
in all groups; the only significant difference was found 
between CAA and CJP construction (P< 0-04). 

Fig. } shows smooth muscle thicknesses in the colon at 
10 cm proximal to the coloanal anastomosis, i.e. above the 
neorectum. CJP construction resulted in a significantly 
thicker longitudinal muscle layer than that observed in pigs 
with a CAA (P < 0-01) or TCP (P < 0-01); the latter two were 
comparable (P > 0-3). The circular smooth muscle at 10cm 
above the anastomosis was significantly thicker after CJP 
than CAA (P< 0-05) or TCP (P< 0-03) formation. 


Laser Doppler flow measurements 


The neorectal microcirculatory blood flow was assessed by 
laser Doppler flowmetry to clarify whether differences in 
microcirculation contributed to the functional and mor- 
phological variations. The mean perfusion values after 
CAA, CJP and TCP construction, measured at 1, 4and8 cm 
proximal to the resection margin, are summarized in 
Table 1. Microcirculatory blood flow did not differ in the 
three groups at either 1 cm (P> 0-2), 4em (P>0.2) or 8em 
(P>0-1) (Kruskal-Wallis test). However, comparison of 
CAA with CJP alone revealed a significantly reduced 
microcirculation 8 cm above the coloanal anastomosis after 
CAA (P<0-05, Mann-Whitney U test). Similarly, micro- 
circulatory blood flow was lower after CAA than after TCP 
formation at both 1 cm (P< 0-03) and 4m (P< 0.03). 


Discussion 


Recent advances in rectal cancer surgery have increased the 
rate of sphincter preservation and the use of coloanal and 
very low colorectal anastomosis'*'®. The two most 
frequently performed rectal reconstructions, the straight 
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CAA and the CJP, both have functional disadvantages”"*""’. 


Oversize of the reservoir and/or neutralization of pro- 
peristaltic force vectors seem to be important in the 
pathophysiology of CJP malfunction'!*!’. Considering 
that even small CJPs of 5-6cm in length have impaired 
function’, the optimal reservoir size may lie between that of 
a CAA and a CJP. The TCP meets this criterion, and 
excellent short-term function has been demonstrated in 
pigs with this novel pouch'”'', The present study 
investigated the physiology of these three groups of pigs, 
and their associated differences were related to the observed 
functional changes. 

‘The moderately decreased colonic transit time after TCP 
construction compared with CAA may be an advantage, and 
reduce urgency and incontinence. In contrast, the signifi- 
cantly delayed colonic transit time associated with CJP 
formation, with substantial faecal impaction and marker 
accumulation, shows similarities to the known evacuation 
problems of human CJPs. Marker accumulation above, 
rather than in, the CJP is the result of relative pouch 
obstruction. The colon above the pouch was not inhibited, 
as the histomorphological investigations showed. Although 
a small pouch of 4cm length was chosen in this series, the 
findings in pigs cannot be correlated directly to those in 
humans with a small CJP since there are species differences 
in colonic diameter’. 

Normal pig rectum under general anaesthesia showed 
stable manometry values and hence a phase lacking 
peristalsis, as reported by Couturier et al”. Electro- 
stimulation of the sigmoid colon in the present study 
decreased the endorectal baseline pressure. This accom- 
modation response probably reflected a receptive relaxation 
of the rectal ampulla avoiding urgency in response to faeces 
that were transported into the rectum?!" In contrast to 
normal rectum, all three types of neorectum exhibited 
baseline peristalsis with a cyclical increase in endoluminal 
pressure. Since the neorectum consisted of sigmoid colon, 
which is different from rectum with respect to neuromus- 
cular anatomy and physiology, some peristalsis of this bowel 
segment was expected during sleep. However, during 
colonic electrostimulation there was a reduced peak of 
neorectal pressure in comparison with the spontaneous 
activity. This finding may reflect a partial adaptation of the 
neorectum corresponding to the development of a reservoir 
function by 6 weeks after operation. The smallest accom- 
modation in colonic pressure increase was noted after CAA. 
The lack of an adequate accommodation response in CAA 
may be a result of its small neorectal volume and helps to 
explain why restoration of bowel continuity by CAA is often 
accompanied by urgency” t., 

Peristalsis is the result of coordinated synchronous 
movements of the longitudinal and circular smooth muscles 
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in the distal pig colon**. The longitudinal muscle provides a 
vector of force along the intestine and contributes 
substantially to propulsion of the intestinal content**. The 
quantification of colonic smooth muscle thickness and its 
correlation to the clinical findings is a new approach to the 
investigation of defaecation disorders. After TCP forma- 
tion, the neorectal longitudinal smooth muscle was 
significantly thicker than that after reconstruction with a 
CAA or CJP. The observed muscular hypertrophy seems to 
favour undisturbed defaecation in pigs with a TCP’. The 
lack of hypertrophy of the colonic smooth muscles proximal 
to the TCP gives additional evidence of undisturbed 
evacuation with this pouch type. Furthermore, the thick- 
ness of the longitudinal and total smooth muscles was closer 
to that of the normal rectum after TCP than after CAA and 
CJP construction. Whether similar smooth muscle masses 
indicate similar defaecatory function is not known. In 
contrast, neorectal hypertrophy of longitudinal smooth 
muscles after formation of a CJP was much less obvious than 
that after TCP construction, although, according to the 
physical law of Laplace, the larger diameter of a CJP would 
require even stronger smooth muscles than a TCP for 
normal defaecation. 

The reversed propulsive activity ın the J segment may 
disturb pouch evacuation’. The consecutive faecal impac- 
tion with pouch dilatation seemed to overstretch the 
smooth muscles of the CJPs. Their muscular hypertrophy 
may therefore be less evident and, furthermore, less 
effective, since an overstretched muscle cannot develop its 
maximal force. The significant hypertrophy of colonic 
smooth muscles proximal to the CJP could be interpreted as 
a partial adaptation to the disturbed pouch evacuation. 

The analysis of mucosal thickness showed a significantly 
thinner mucosa in the normal rectum than in all three types 
of neorectum. Since the colon proximal to the neorectum 
exhibited similarly developed mucosa, the thicker mucosa in 
the neorectum may reflect colonic specificity rather than a 
consequence of adaptation to facilitate water resorption. 
Nevertheless, water resorption may be increased after TCP 
and particularly after CJP reconstructions, both of which 
provide a larger volume and a larger mucosal surface than 
CAA". 

LDF measurements revealed no significant difference in 
microcirculation between CJPs and TCPs 6weeks after 
rectal excision. Functional differences in these two groups 
cannot be attributed to differences in blood flow’’. The 
reduced microcirculation associated with CAA in compar- 
ison to the two types of pouch may indicate lower oxygen 
demand of the significantly thinner smooth muscles”®. 
Taken together, it would appear that differences in 
microcirculation of the total bowel wall are rather the 
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consequence than the cause of differences in morphometry 
and function. 

This study provided physiological evidence that corre- 
lated well with the functional advantages of a TCP and with 
the dysfunction observed after CAA and CJP construction 
in pigs. None of the rectal reconstructions gained the 
physiological properties of a normal rectum within the time 
investigated. Of the three restorative procedures, morpho- 
metric and functional data after TCP construction were 
closest to those of the normal rectum. 
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Background: Axillary lymph node dissection is still performed as a staging procedure since lymph node 
status is the most important prognostic factor in patients with breast cancer. Sentinel node biopsy may 
replace routine axillary lymphadenectomy, especially in patients with small breast cancers. This study 
investigated whether ultrasonographically guided fine-needle aspiration cytology (FNAC) of the axillary 
lymph nodes in clinically node-negative patients was an accurate staging procedure to select patients for 
sentinel node biopsy. 

Methods: One hundred and eighty-five consecutive patients were included. All had axillary 
ultrasonography and detected nodes were categorized according to their dimensions and echo patterns. 
Ultrasonographically guided FNAC was carried out if technically possible. These results were compared 
with the results of the sentinel node biopsy and subsequent axillary dissection. 

Results: In 116 patients no lymph nodes were detected by ultrasonographic imaging. Of 69 patients 
with visible nodes, 31 had malignant cells on FNAC. There were no false-positive results. Some 87 of 
185 patients had axillary metastases on definitive histological examination. Ultrasonography was 
sensitive in patients with extensive nodal involvement. Failure of the examination was caused by 
problems learning the method, difficulty in puncturing small lymph nodes and sampling error. 
Conclusion: In patients without palpable axillary nodes, a sentinel node biopsy could be avoided in 17 
per cent since ultrasonography combined with FNAC had already diagnosed axillary metastases. The 
method is particularly valuable in larger breast cancers. 


Paper accepted 7 June 1999 


Introduction 


The treatment of operable breast cancer consists of radical 
excision of the tumour or mastectomy combined with 
complete axillary lymph node dissection. Axillary node 
status remains the most important prognostic factor in 
breast cancer. Complete axillary clearance provides the most 
accurate information about node status but is mostly 
considered a diagnostic intervention’. However, ıt has a 
significant associated morbidity including lymphoedema, 
pain, stiffness and weakness of the shoulder*?. In breast 
cancer 1thas been demonstrated thata negative sentinel node 
(the firstlymph node draining the primary tumour) indicates 
that there is no spread to any of the axillary lymph nodes®”. 
Full axillary lymph node dissection is redundant as a staging 
procedure for patients with a negative sentinel node. 
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The disadvantages of sentinel node biopsy are that it 1s 
time consuming, the sentinel node cannot always be found 
(especially in patients with extensive lymph node metas- 
tases), there are occasional false-negative results, radio- 
isotopes are needed and frozen-section histological analysis 
is required. It would be valuable if sentinel node biopsy 
could be replaced by easier methods. 

Bonnema etal.!° evaluated the accuracy of ultrasonogra- 
phy alone and ın combination with cytology for detection of 
axillary metastases in patients with breast cancer and non- 
palpable lymph nodes. Lymph node metastases were 
detected by preoperative ultrasonography in combination 
with cytology in 26 per cent of patients (63 per cent of all 
node-positive patients). 

Because of these results and because 1t is less invasive and 
unpleasant for the patient, ultrasonographically guided 
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axillary cytology has been included in the present multi- 
centre sentinel node study. The aim was to determine the 
sensitivity and specificity of sentinel node biopsy in patients 
thought to have negative axllary nodes following ultra- 
sonographically guided aspiration cytology. A multicentre 
study was undertaken to increase recruitment. 


Patients and methods 


From December 1996 to July 1998,185 consecutive 
patients with a clinically axillary node-negative, operable 
breast carcinoma were treated in the participating hospitals, 
Zuiderziekenhuis Rotterdam, University Hospital 
Rotterdam locations Dijkzigt Hospital and Daniel den 
Hoed Cancer Centre. Mean age of the patients was 54 
(range 24-87) years. The pathological size of the breast 
tumours was less than 10mm (1,4) in 36 patients, 11- 
20mm (Tie) in 52 patients, 20-50 mm (T>) in 87 patients 
and greater than 50 mm (T3) in ten patients. The location of 
the tumour was in the lateral upper quadrant in half of the 
women. Histological examination showed that the tumour 
was invasive ductal carcinoma in 71 per cent, invasive 
lobular carcinoma in 17 per cent and other types of invasive 
breast cancer in 12 per cent. Informed consent was obtained 
from all patients. 

Ultrasonographic evaluation of the axilla was done with 
an Acuson XP128 (Acuson; Mountain View, California, 
USA) or Siemens Elegra (Siemens, The Hague, The 
Netherlands) machine using a 7—-10MHz linear array 
transducer. The length and width of any identified nodes 
were measured and the echo pattern was classified as 
inhomogeneous, homogeneous or node with an echo-rich 
centre. The first two classifications were considered 
malignant and the last benign. 

If technically possible, ultrasonographically guided 
aspiration cytology was performed with a 21-G needle. 
Where two or more nodes were visible in the axilla, only the 
largest or most suspicious were aspirated up to a maximum 
of two. The aspiration biopsies were examined after 
standard Giemsa and Papanicolaou staining. Cytology 
was classified as benign, malignant or not possible to 
evaluate. Malignant cytology was based on clusters of 
epithelial cells with nuclear enlargement, prominent 
nucleoli and nuclear irregularity. 

Patients with cytologically malignant cells in the axillary 
nodes were spared sentinel node biopsy. In the remainder, 
identification of the sentinel node was done by peritumoural 
injection of 30-40 MBq ?’"Tc-radiolabelled nanocolloid 
at least 2-5h before surgery and intradermal injection of 
0-5 ml patent blue dye during operation. The sentinel 
node was identified with guidance of the RMD-CTC4 
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probe (Radiation Monitoring Devices, Watertown, Maine, 
USA) and the blue-stained lymph vessel. 

Under general anaesthesia, sentinel node biopsy was 
performed before definitive surgery, preferably through the 
planned incision. After sentinel node biopsy a routine 
complete axillary lymph node dissection was performed. All 
axillary specimens were processed for histological examina- 
tion using haematoxylin and eosin staining. The sentinel 
node was examined in multiple sections (between two and 
eight, depending on lymph node diameter) and by 
immunohistochemical staining with a monoclonal cytoker- 
atin antibody against low molecular weight cytokeratin 
(CAM 5.2). 


In all 31 patients with positive cytology from axillary nodes 
detected by ultrasonographic imaging, subsequent histolo- 
gical examination of axillary clearance specimens confirmed 
the presence of lymph node metastases (there were no false- 
positive results). The other 154 patients had either no nodes 
detected ultrasonographically (n = 116) or negative cytology 
of detected nodes (n=38). In 44 of these 154 patients, 
metastases were found in the sentinel node on histological 
analysis with standard haematoxylin and eosin staining. In 
eight patients a (micro)metastasis was detected using 
ummunohistochemical staining. There were four patients 
with one or more metastatic nodes in the axillary clearance 
specimen despite a negative sentinel node (all in the first 
year). 

The overall incidence of metastatic disease in the axilla 
was 87 (47 per cent) of 185. In 31 (36 per cent) of these 87 
patients the lymph node metastases were detected by 
ultrasonography and cytology (17 per cent of all 185 
patients with operable breast cancer). The sensitivity of 
ultrasonographic detection was low. There was no correla- 
tion between the site of the breast tumour and the 
ultrasonographic detection rate. The more axillary lymph 
nodes detected by ultrasonography the higher was the 
percentage of metastases (Fig. 1). This suggested that the 
greatest improvement in the detection of metastases could 
be obtained by trying to visualize lymph nodes. 

Classification of nodes into inhomogeneous or homo- 
geneous as suggesting malignancy seemed to be correct 
(Fig. 2). However, 30 per cent of nodes thought benign, as 
classified according to an echo-rich centre, were ın fact 
malignant. 

As expected, the incidence of lymph node involvement 
increased with increasing size of the primary breast tumour 
(Fig. 3). Also the rate of detection of lymph nodes by 
ultrasonography increased with increasing tumour size. 
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Fig.1 Relation between the number of lymph nodes detected by 
ultrasonography and the rate of lymph node malignancy 
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At the start of the study the first hospital had no 
experience in examining the axilla but was experienced in 
examining lymph nodes in the neck. The second hospital 
had 5 years of experience in examining axillary lymph nodes, 
but after 2 months the most experienced radiologist left. 
The third hospital had no previous experience. After the 
initial 50 patients the first hospital had a detection rate of 45 
per cent compared with 25 per cent for the second and third 
hospitals. 


Discussion 


Removal and histological examination of the axillary lvmiph 
nodes is standard for determining whether metastases are 
present. Besides its role in deciding upon adjuvant treat- 
ment, it also prevents axillary node recurrence. The 
reported incidence of axillary lymph node involvement in 
breast cancer varies between 30 and 50 per cent. Differences 
in the number of lymph nodes examined and the techniques 
of the pathologist account for this variation. [f sentinel node 
biopsy replaced axillary dissection as a staging procedure 
this should make staging the axilla more accurate because 
examination of the sentinel node is standard, involving 
multiple sections and immunohistochemical staining. 

The role of ultrasonography of the axilla in breast cancer 
has been evaluated by a number of investigators. “The 
sensitivity and specificity for axillary involvement is in the 
range 56-73 per cent and 70-100 per cent, respectively)" 
Reports about ultrasonography in combination with 
cytology are rare'*. In other tumours, combined ultrasono- 
graphic imaging and cytology is common, especially in head 
and neck cancer!’ *'. Bonnema eral” introduced ultra- 
sonography in combination with cytology tor the detection 
of lymph node metastases in patients with breast cancer, 

In one of the participating hospitals, ultrasonographically 
guided cytology of the axilla had been a standard examina- 
tion for several vears, with a sensitivity of 39 per cent and 
specificity of 100 per cent determined retrospectively. In the 
present multicentre study, the sensitivity of ultrasonogra- 
phically guided cytology was 36 per cent. There are some 
suggestions that could improve the sensitivity of the this 
technique. First, the place where the sentine! node is most 
commonly located should carefully be palpated and 
examined by ultrasonography. [his is jast behind the 
pectoralis major muscle at the crossing of the cranial edge of 
breast tissue and the pectoralis major muscle. Second, 
cytological examination of a homogeneous or inhomoge- 
neous node could be repeated if the first result is benign. 
Similarly, the cytological analysis should be repeated in 
smears with a non-evaluable result. Another advantage of 
ultrasonography is in the false-negative biopsies of the 
sentinel node procedure. The commonest cause of a false- 


www. bis.co.uk 


1462 Ultrasonographically guided axillary node biopsy « A. Y. de Kanter, C. H. J. van Eijck, A. N. van Geel et al. 


negative sentinel node procedure is extensive nodal 
involvement. Ifa node is replaced by tumour there is poor 
uptake of radioactivity. Ultrasonography and cytology is, 
however, particularly sensitive in patients with extensive 
axillary node involvement. 

Whereas sentinel node biopsy may become standard 
treatment for patients with small (T,) breast cancers, the 
incidence of lymph node metastases in bigger (T_3) 
tumours was 58 per cent in the present series. To reduce 
the number of sentinel node procedures, ultrasonographic 
examination with cytology is a useful selection procedure. 
With this examination 17 per cent of the patients will not 
need sentinel node biopsy since ultrasonographically 
guided cytology will already have detected metastases and 
complete axillary node dissection can be performed as a 
primary procedure. 


References 


I Fentiman IS, Mansel RE. The axilla: not a no-go zone. Lancet 
1991; 337: 227-3. 

2 Axelsson Ck, Mouridsen HT, Zedeler K. Axillary dissection of 
level ĮI and H lymph nodes is important in breast cancer 
classification. The Danish Breast Cancer Cooperative Group 
(DBCG). Eur F Cancer 1992; 28A: 1415-18. 

3 Senotsky GM, Moffat FL Jr, Davis K, Masri MM, Clark KC, 
Robinson DS etal. Total axillary lymphadenectomy in the 
management of breast cancer. Arch Surg 1991; 126: 1336-41. 

4 Ivens D, Hoe A, Podd TJ, Hamilton CR, Taylor I, Royle GT. 
Assessment of morbidity from complete axillary dissection. 
Br 7 Cancer 1992; 66: 136-8. 


5 Shaw JH, Rumball EM. Complications and local recurrence 
following lymphadenectomy. Br 7 Surg 1990; 77: 760-4. 

6 Giuliano AE, Kirgan DM, Guenther JM, Morton DL. 
Lymphatic mapping and sentinel lymphadenectomy for breast 
cancer. dun Surg 1994; 220: 391-401. 

7 Meijer $, Collet GJ, Pijpers HJ, van Hattum L, Hoekstra OS. 


Less axillary dissection necessary due to sentinel node biopsy in 
patients with breast carcinoma. Ned Tijdschr Geneeskd 1996, 
140: 2239-43. 

8 Albertini JJ, Lyman GH, Cox C, Yeatman T, Balducci L, Ku N 
etal. Lymphatic mapping and sentinel node biopsy in the 
patient with breast cancer. JAMA 1996; 276: 1818~22. 

9 Veronesi U, Paganelli G, Galimberti V, Viale G, Zurrida S, 
Bedoni M etal. Sentinel-node biopsy to avoid axillary 
dissection in breast cancer with clinically negative lymph- 
nodes, Lancet 1997. 349: 1864— 7. 


British Journal of Surgery 1999, 86, 1459-1462 www. bjs.co.uk 


10 Bonnema J, van Geel AN, van Ooijen B, Mali SP, Tjiam SL, 
Henzen-Logmans SC etal. Ultrasound-guided aspiration 
biopsy for detection of nonpalpable axillary node metastases in 
breast cancer patients: a new diagnostic method. World F Surg 
1997; 21: 270-4. 

11 de Freitas R Jr, Costa MV, Schneider SV, Nicolau MA, 
Marussi E. Accuracy of ultrasound and clinical examination in 
the diagnosis of axillary lymph node metastases in breast 
cancer. Eur 7 Surg Oncol 1991; 17: 240-4. 

12 Lam WW, Yang WT, Chan YL, Stewart IE, Metreweli C, 
King W. Detection of axillary lymph node metastases in breast 
carcinoma by technetium-99m sestamibi breast scintigraphy, 
ultrasound and conventional mammography. Eur J Nucl Med 
1996; 23: 498-303. 

13 Perre CI, de Hooge P, Leguit P. Weinig extra informatie door 
echografisch onderzoek van de okselklieren bij patiénten met 
een mammacareinoom. Ned Tijdschr Geneeskd 1991, 135: 
1275-7. 

14 Tate JJ, Lewis V, Archer T, Guyer PG, Royle GT, Taylor I. 
Ultrasound detection of axillary lymph node metastases in 
breast cancer. Eur J Surg Oncol 1989, 15: 139-41. 

15 Pamilo M, Soiva M, Lavast EM. Real-time ultrasound, axillary 
mammography, and clinical examination in the detection of 
axillary lymph node metastases in breast cancer patients. 

J Ultrasound Med 1989; 8: 115-20. 

16 Bruneton JN, Caramella E, Hery M, Aubanel D, Manzino J], 
Picard JL. Axillary lymph node metastases in breast cancer: 
preoperative detection with US. Radiology 1986; 158: 325-6. 

17 Mustonen P, Farin P, Kosunen O, Ultrasonographic detection 
of metastatic axillary lymph nodes in breast cancer. Ann Chir 
Gynaecol 1990; 79: 15—18. 

18 Verbanck J, Vandewiele I, De Winter H, Tytgat J, Van Aelst F, 
Tanghe W. Value of axillary ultrasonography and 
sonographically guided puncture of axillary nodes: a 
prospective study in 144 consecutive patients. 7 Clin Ultrasound 
1997; 25: 53-6. 

19 van der Brekel MW, Stel HV, Castelijns JA, Croll GJ, Snow 
GB. Lymph node staging in patients with clinically negative 
neck examinations by ultrasound and ultrasound-guided 
aspiration cytology. Am J Surg 1991; 162: 362-5. 

20 Atula TS, Grenman R, Varpula MJ, Kurki TJ, Klemi PJ. 
Palpation, ultrasound, and ultrasound-guided fine-needle 
aspiration cytology in the assessment of cervical lymph node 
status in head and neck cancer patients. Head Neck 1996; 18: 
545-51, 

21 Castelijns JA. Diagnostic radiology of head and neck oncology. 
Curr Opin Oncol 1991; 3: 512-18. 


©1999 Blackwell Science Led 





Original article 


In vitro DNA synthesis in freshly separated human breast 
cancer cells assessed by tritiated thymidine incorporation 
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Background: Tumour growth rate has a significant effect on the clinical course of various malignancies. 
The present study was designed to assess whether # vitro DNA synthesis in freshly separated breast 
cancer cells is a useful marker in evaluating growth rates and in predicting the clinical outcome of 
patients. 

Methods: From 1982 to 1992, DNA synthesis was assessed by [ H]thymidine incorporation in 97 
samples of primary lesions from 94 patients with breast cancer. The patients were followed for 5-15 
years and their outcome was surveyed in January 1998. 

Results: The level of DNA synthesis did not correlate with the patients’ age, clinical stage or 
expression of oestrogen receptor. However, it correlated significantly with the histological grade. In 89 
patients, whose outcome was reported, the survival rate in the group with a high rate of DNA synthesis 
(ogioc-p.m. 3-0 or more) was significantly lower than that in the low-level group; the 5- and 10-year 
survival rates were 84 and 74 per cent for the low synthesis group ( = 46), and 60 and 46 per cent for the 
high synthesis group (7 = 43) respectively. This was also noted in patients with stage 1 or 2 cancers, for 
whom the 5- and 10-year survival rates were 100 and 90 per cent for the low synthesis group (n= 25), 
and 75 and 70 per cent for the high synthesis group (#=35). Multivariate analysis supported this 
significant correlation for DNA synthesis in the prognosis of patients after mastectomy. Furthermore, 
the level of DNA synthesis was significantly higher in 18 patients who died from a recurrence within 3 
years after operation than in 56 survivors, and the level of DNA synthesis also correlated significantly 
with the survival period in the 33 patients who died. 

Conclusion: The level of DNA synthesis in breast cancer was variable, and was independent of the 
clinical stage or oestrogen receptor status. However, a high level of DNA synthesis was a positive 
indicator of a high risk of recurrence after operation, especially for stage 1 or 2 breast cancer. In vitro 
DNA synthesis may account for some of the clinical characteristics of breast cancers. 


Paper accepted 7 June 1999 


Introduction 


Breast cancer is one of the most frequent causes of cancer 
death in well developed countries. Breast cancers show wide 
variations in growth rate; the doubling time of breast cancer 
has been reported as 128 days for primary tumours without 
nodal involvement and 85 days for primary lesions with 
nodal involvement’”. Tumour doubling time has been 
studied clinically for a long time as a prognostic factor’, and 
in breast cancer the doubling time of the tumour has been 
correlated directly with the duration of survival after radical 
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mastectomy“. However, doubling time is not always useful 
in clinical practice, because it is very difficult to assess in 
primary tumours. Therefore, many researchers have tried to 
assess the biological characteristics of breast cancers with 
respect to various clintcopathological factors, such as 
tumour size, nodal involvement and nuclear or histological 
grade”*®. 

On the other hand, some researchers have employed 
various cytomolecular studies, especially flow cytometric 
analysis or the tritiated thymidine labelling index (TLD, to 
analyse the growth of breast cancers. DNA ploidy, S-phase 
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fraction and mitotic indices were beneficial in evaluating the 
malignant potential of breast cancer’~'!. In addition, some 
studies have suggested that the proliferative activity assessed 
by S-phase fraction or DNA ploidy may correlate with the 
response to chemotherapy'*~'*. Most of these studies were 
based on the hypothesis that the level of DNA synthesis 
would reflect the proliferative activity of the tumour cells, 
and that measurement of proliferative indices may be 
beneficial in assessing the malignant potential of breast 
cancer. However, these studies assessed DNA synthesis 
indirectly in tumour cells and, to the authors’ knowledge, no 
study has evaluated DNA synthesis directly in freshly 
separated human breast cancer cells or demonstrated a 
correlation between the malignant potential of tamour cells 
and the DNA synthesis rate. Furthermore, it is still unclear 
whether these cytomolecular factors may be as useful as 
stage classification, histology and histopathological grading 
as a prognostic factor. 

‘The present study was designed to assess the proliferative 
ability of freshly separated human breast cancer cells from 
primary lesions and to identify any correlation between 
proliferation and clinicopathological factors or the back- 
ground of the patients. In addition, a multivariate analysis 
was performed to elucidate whether the DNA synthesis rate 
may be as useful as stage classification, histology and 
histopathological grading as a prognostic factor. 


Patients and methods 


Patients 


From 1982 to 1992, samples of primary lesions from breast 
cancers were sent to the authors’ division from four 
hospitals. DNA synthesis was assayed successfully in 97 
samples from 94 patients. There were 93 women; the 
mean(s.d.) age was 55-9(11-5) years. The tumours were 
classified according to the Union Internacional Contra la 
Cancrum tumour node metastasis (TNM) stage classifica- 
tion'’. After operation, the patients were treated with 
chemotherapy, endocrine therapy and/or radiotherapy, and 
followed until 1997. The operations and adjuvant therapies 
used are summarized in Table 1. Usually, patients with stage 
1-2 lesions underwent modified radical mastectomy (mus- 
cle-preserving mastectomy with axillary dissection), those 
with stage 3 disease received standard radical mastectomy 
and stage 4 tumours were treated with palliative mastect- 
omy. For chemotherapy, fluoropyrimidines such as tegafur, 
uracil and tegafur (UFT), carmofur and 5’-deoxy-5-fluoro 
uridine were administered orally. Patients with meta- 
stasis received intravenous 5-fluorouracil (5-FU), doxoru- 
bicin, mitomycin C, cyclophosphamide, etc. Endocrine 
therapies included tamoxifen, medroxyprogesterone, andro- 
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Table1 Operations and adjuvant therapies 





Stage and therapies were not documented in one of 94 patients 


gens and oophorectomy. Some patients received radio- 
therapy. The survival of the patients was surveyed on | 
January 1998, and was reported for 89 of the 94 patients. 


Pod 


Follow-up time was 5-15 (median 9.7) Years. 


Preparation of tumour cells 


This procedure was performed as described previously'®’. 


Briefly, solid tumours were removed surgically, immedi- 
ately minced into 2~3-mm cubes with scissors in RPMI- 
1640 (Gibco, Grand Island, New York, USA) medium, and 
then teased apart with needles. Isolated cells floating in 
RPMI-1640 were separated from the tissue fragments by 
passing through a no. 100 stainless steel screen. The same 
procedure was repeated until the amount of cell suspension 
collected was no longer significant. The cell suspensions 
were pooled, and the cells were rinsed three times in Hanks 
balanced salt solution (HBSS). 

The tumour cells were separated from other contaminat- 
ing blood or matrix components by a three-step Ficoll- 
Paque (Pharmacia, Uppsala, Sweden) density gradient 
method. The cell suspension was overlaid on to 50, 80 
and 109 per cent Ficoll~Paque in 15-ml tubes, and then 
centrifuged at 500-600g for 30min at 8°C. The cells 
separated in the interfaces were collected and counted. The 
fractions containing more than 80 per cent tumour cells 
were used as tumour-rich fractions. The tumour cells were 
usually separated in the interface between 50 and 80 per cent 
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Ficoll—Paque, and the infiltrating lymphocytes were usually 
separated between 80 and 100 per cent Ficoll. If the tumour 
cell purity was lower than 80 per cent, the same procedure 
was repeated to purify the tumour cells. 

After harvest, the tumour cells were rinsed three times in 
HBSS and resuspended in culture medium. The medium 
consisted of RPMI-1640 supplemented with 10 per cent 
fetal calf serum (Gibco), 1 per cent non-essential amino 
acids (Gibco), 1 per cent L-glutamine (Gibco), 1 per cent 
pyruvate (Gibco) and gentamicin 100 pg/ml (Shering, 
Kenilworth, UK). 


In vitro DNA synthesis 


DNA synthesis of the tumour cells was assessed by a 
[?H]thymidine (Amersham, Arlington Heights, Illinois, 
USA) incorporation assay ® 1. Tumour cells were cultured 
inmedium at 5 X 10* cells per 0-2 ml per well in 96-well flat- 
bottom microtitre plates (Corning, Corning, New York, 
USA) for 60h. The cells were then labelled with 
[P H]thymidine (0-5 wCi per 25 pl HBSS) and cultured for 
a further 12h (total 72 h). After incubation, the cells were 
harvested on to glass fibre filters (Labo Science, Tokyo, 
Japan) by a semiautomatic cell harvester (Titertek; Flow 
Laboratories, Rickmansworth, UK). Before harvesting the 
cells, the culture medium in the wells was gently removed 
with a pipette and 100 pl trypsin—ethylenediamine tetra- 
acetic acid (EDTA) (0-25 per cent trypsin, EDTA 1 mmol/l; 
Gibco) was added to the wells to remove the adherent cells 
from the plastic. The plate was shaken on a plate mixer 
(Iwaki, Funabashi, Japan) at 37°C for 5-10 min, after which 
the harvesting procedure was performed. After drying at 
room temperature, the filters were placed into counting 
vials (Packard, Meriden, Connecticut, USA) with 3 ml 
scintillation cocktail (PCS; Amersham), and radioactivity 
was counted with a liquid scintillation counter (LSC-1000; 
Aloka, Tokyo, Japan). All experiments were set up in 
triplicate and mean values were reported. DNA synthesis 
was expressed as the radioactivity in counts per minute. A 
logarithmic analysis was applied because the tumour cells 
usually show logarithmic growth’ and an increase in the 
amount of [H]thymidine incorporation after culture 


initiation!®!7, 


Statistical analysis 


The status of all patients after operation was surveyed on 1 
January 1998. Ay’ test was used to compare the background 
characteristics of the patients; Student’s ¢ test and Pearson’s 
correlation coefficient were used to determine statistical 
significance of observed differences. The cumulative 
survival rates were calculated by the Kaplan—Meier method. 
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To compare the survival curves, a Cox—Mantel test was 
used. A multivariate analysis of the maximum likelihood 
estimates with Cox’s proportional hazard model was used to 
obtain the conditional risk of death from breast cancer. All 
analyses were performed using the SAS computer software 
(SAS Institute, Cary, North Carolina, USA), and P<0-05 


was considered to be significant. 


Results 


DNA synthesis in primary lesions and 
clinicopathological background 


The rate of DNA synthesis was assessed by measuring the 
[P H]thymidine incorporation into the cells. The level of 
DNA synthesis did not correlate with the patients’ age, 
clinical stage or expression of oestrogen receptor. However, 
it correlated significantly with the histological grade in a 
Pearson correlational analysis; the rate was highest in 
medullary carcinoma, followed by invasive ductal carcino- 
ma, invasive lobular carcinoma and non-invasive intraductal 
carcinoma in descending order. The level of DNA synthesis 
in non-invasive ductal carcinoma was significantly lower 
than that in medullary carcinoma (Table 2). Three patients 
had multiple primary lesions: two had bilateral breast 
cancers and one had two lesions in a single breast. The DNA 
synthesis levels in the multiple primary lesions in the same 
patients were almost equal (data not shown). 


Correlation between rate of DNA synthesis and 
outcome after operation 


The level of DNA synthesis was assayed from 1982 to 1992, 
then patients were followed unul 1997; outcome was known 
for 89 of 94 patients. During the median follow-up period of 
9.7 years, 33 patients died from a recurrence of the breast 
cancer, whereas 56 are alive and disease free. A cut-off level 
of DNA synthesis for the most significant effect on the 
prognosis was obtained by comparing the survival rates 
above and below different cut-off values ın a stepwise 
manner. When logioc.p.m. 3-0 was used as the cut-off point, 
the most significant difference in survival curves was 
demonstrated between a high DNA synthesis group (logio 
c.p.m. 3-0 or more) and a low synthesis group. The 5- and 
10-year survival rates were 84 and 74 per cent for the low 
synthesis group (7 = 46), and 60 and 46 per cent for the high 
synthesis group (7 = 43) respectively (Fig. 1). This difference 
in survival between the high and low synthesis groups was 
also noted in the subset of patients with stage 1 or 2 breast 
cancers; the 5- and 10-year survival rates were 100 and 90 
per cent for the low synthesis group (7 = 25), and 75 and 70 
per cent for the high synthesis group (= 35). However, 
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Table2 DNA synthesis related to pathological characteristics of than 3 years after operation or who survived. However, 
primary lesions there was no difference in the level of DNA synthesis in the 
© primary lesions between the survivors and non-survivors 
(Table 3). This was also demonstrated in an analysis using 
the correlation efficiency, in which a significant but inverse 
correlation was noted between the survival period of non- 
survivors and the level of DNA synthesis in the primary 
lesion (7 =-0.3992, P< 0-05) (Fig. 2). 
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Fig. 1 Rate of DNA synthesis in primary lesions and survival after 
operation. The survival curves for the high DNA synthesis group 
(logioc.9.m. 3-0 or more) and low synthesis group were 

“Values are nean(s.d.). Multiple lesions were included. pTNM, patho- significantly different (P< 0-01, Cox—Mantel test) 

logical tumour node metastasis, WHO, World Health Organization; n.s., 
not significant. }Pearson’s correlation coefficient between variables and 
rate of DNA synthesis; Student's ¢ test; §versus medullary carcinoma 





Table 3 Comparison of DNA synthesis rates in primary lesions 
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Further analysis also demonstrated that the level of DNA lesions and survival time in patients who died from recurrence of 


synthesis in pancut who died within 3 years after surgery breast cancer. À significant but inverse correlation was noted 
was significantly higher than that in patients who died more (r=~0-3992, P< 0.05) 


Fig. 2 Correlation between rate of DNA synthesis in primary 
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Table4 Correlation between various clinicopathological factors 
and the rate of DNA synthesis and prognosis of patients with 
resectable breast cancer 





Values in parentheses are “standard errors and +95 per cent confidence 

intervals. Multivariate analysis was by Cox’s proportional hazard risk 

model, with month as the dependent variable and death from recurrence 

of breast cancer as the censoring variable. This analysis excluded patients 

whose oestrogen receptor status was not studied. Pathological tumour 
ep ea as ; ; + 2 

node metastasis (TNM) classification. $y” test 


Multivariate analysis 


The analyses used to evaluate the survival curves did not 
include differences in the patients’ backgrounds, and 
therefore a multivariate analysis of the maximum likelihood 
estimates using Cox’s proportional hazard risk model was 
performed to determine the significant risk factors for death 
from breast cancer after operation (Table 4). The multi- 
variate analysis demonstrated that age, nodal involvement, 
chemotherapy and the DNA synthesis level showed 
significant risk ratios, but that primary tumour stage, 
distant metastasis, histopathological grade, oestrogen 
receptor status and various other therapies were not 
significant as risk factors. 


Discussion 


In the present study, the level of DNA synthesis was 
evaluated on a logarithmic scale because the growth of 
malignant tumour is typically logarithmic. The level of 
DNA synthesis in the primary lesion did not correlate with 
the patients’ age, clinical stage or expression of oestrogen 
receptor, but it did correlate significantly with the 
histopathological grade of the tumour. However, this does 
not necessarily mean that the level of DNA synthesis does 
not reflect the growth of the tumour, because the 
histological grade has also been reported to be an important 
prognostic factor, and can improve the prediction of 
outcome when used in conjunction with the stage of the 
breast cancer'*!’, Furthermore, large tumours do not 
always show rapid growth and sometimes have a long 
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history after first detection, which suggests that tumour 
may simply represent tumour growth in the past. On the 
other hand, multiple primary lesions showed almost the 
same level of DNA synthesis in individual patents, which 
suggests that they might derive from the same clone. 
However, it was not possible to distinguish whether 
multiple primary lesions arose from multicentric genera- 
tion or intraductal skip metastasis in the breast. 

A high level of DNA synthesis in the primary lesion was 
significantly associated with a lower survival rate after 
operation (Fig. 1), and the level of DNA synthesis in the 
primary lesion was found to be a ae 
factor in multivariate analysis (Tabie 4). } 


pro a Nosne 

. Furthermore, the 
results shown in Table 3 suggest the ae a t the 
patients with breast cancer may be classified into two 
distinct groups, one with a high DNA synthesis rate a f a 
very low survival rate, and the other with a low DNA 
synthesis rate in which survival is not related to DNA 
synthesis. A poor prognosis for patients with a high level of 
DNA synthesis was noted only in patients with stage l ord 
cancer; there were no differences in survival between the 
high and low DNA syntaesis groups in patients with stage 3 
or 4 disease. Furthermore, nodal involvement was found to 
be a significant factor for the prognosis of patients with 
resectable breast cancer in multivariate analysis. Uhis 
suggests that nodal involvement is the crucial 
the prognosis of patients with advanced cancer (stage 3 or 4). 
Thus, measurement of the DNA synthesis level in involved 
nodes may be more useful in predicting the prognosis of 
patients with advanced cancer than evaluating the primary 
lesion. This is supported by the observation that the 1 
factor was not significant in multivariate analysis. Previous 
reports have also demenstrated that tumour size ts most 
influential in node-negative patients’. 
these results suggest that cytomolecular or immunohisto- 
chemical studies used to evaluate the proliferative activity of 
tumour cells should be performed in involved nodes or 
other key lesions to determine the prognosis. 

In the present multivariate analysis, chemotherapy was a 
significant variable for better outcome. Many reports on the 
benefits of adjuvant chemotherapy have been contradictory. 
Different regimens and backgrounds of the patients may be 
possible reasons for the conflicting results. PA 
especially adjuvant chemotherapy, regimens for breast 


factor for 


Taken together, 


cancer in Japan differ irom those in European countries 
and the USA. In Japan. oral fluoropyrimidines have been 
20-22 A representative agent of this group, UF E 
FU; a regime 


popular 
showed an effect comparable to that of 5- 
oral UFT combined with leucovorin was as B as 
intravenous 5-FU plus leucovorin in treatment of san 


cancer’. This may be one of the reasons why 
chemotherapy was a signific ant variable for better pees 
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in the present study. On the other hand, endocrine therapy 

‘as not a significant variable. In the present study tamoxifen 
was the main form of endocrine therapy. However, when 
the study started, tamoxifen was less popular and it was 
administered to premenopausal patients as well as post- 
menopausal patients, sometimes without evaluation of 
oestrogen receptor status. This may be one of the reasons 
why endocrine therapy was not a significant variable in 
multivariate analysis. 

For the evaluation of the DNA content and proliferative 
activity in breast cancers, two representative methods, flow 
cytometry and TLI, have been used over the past two 
decades. DNA content and cell proliferation, which were 
measured by flow cytometry from  paraffin-embedded 
specimens, have been shown to be important and indepen- 
dent prognostic factors for various cancers in predicting 
recurrence and prognosis? tt, Flow cytometric analysis 
reflects the static condition of the cellular DNA, like ploidy 
pattern and cell cycle analyses, and does not show the actual 
rate of DNA synthesis. TLI has also been used to determine 
the proliferative activity of breast cancers; this assay system 
can measure the proliferative activity of tumour cells more 
directly than flow cytometric analysis. TLI was reported to 
be a useful predictor of patient outcome’ 7°, However, TLI 
has several disadvantages in that it uses radioisotopes and 
requires fresh specimens, the technique is difficult and the 
use of minced specimens for the assay makes it difficult to 
compare the results between patients. The present assay, 
which measures the level of DNA synthesis by 
[H]thymidine incorporation, has an advantage in that it 
can evaluate DNA synthesis more directly and more 
objectively than flow cytometric analysis. This assay has 
the same underlying basic concept as TLI; however, it can 
evaluate DNA synthesis more accurately and can be 
standardized more easily, because it uses the same number 
of tumour cells, whereas the number of cells contained in 
the minced specimens is unclear in the TLI assay. However, 
this assay system has several problems in common with TLI 
in that it uses a radioisotope, which restricts its broad 
application to clinical use. The assay also needs fresh 
specimens, and should start within 24 h after the resection in 
order to obtain enough viable tumour cells. It also takes 
several (usually 4-5) days to obtain the results. 

On the other hand, measuring the level of DNA synthesis 
may be beneficial in selecting patients who need more 
intensive adjuvant therapy, because tumour cells with a high 
level of DNA synthesis are more sensitive to anticancer 
drugs'®!”. The application of chemotherapy to patients 
whose tumours show a high level of DNA synthesis may 
contribute to reduced or delayed recurrence, and may 
improve the prognosis of patients with a high risk for 
recurrence. Accordingly, these cytomolecular studies could 
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modify the stage classification, especially for stage 1 or 2 
disease; for example, stage 2s would mean that the patient 
has a stage 2 cancer with a slow growth rate, and stage 2r 
would mean a stage 2 cancer with a rapid growth rate. 

In conclusion, measuring the level of DNA synthesis in 
tumour cells is useful in assessing the proliferative activity 
and biological characteristics of breast cancers, but a more 
simple assay system should be introduced. 
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Introduction 

Intraduct papillomas are situated in the main lactiferous 
ducts’. Intraoperative localization for removal is not always 
easy. This paper describes an intraoperative method for 
localizing single intraduct papillomas using lactiferous duct 
endoscopy. 





Fig. 1 Insertion of the guidewire through the working channel of 
the endoscope followed by removal of the endoscope 
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Surgical technique 

The operation is done under general anaesthesia using a 
4.5-Fr Wolf infant endoscope with an 0-8-mm working 
channel, 4-, 5- and 6-Fr dilators, and a 0-035-inch metallic 
guidewire. Two silk 2/0 sutures are inserted at the base of 
the nipple to start the operation. With the aid of two 
securing forceps, the trajectory of the lactiferous ducts can 
then be adjusted to ease insertion of the endoscope. The 
secreting duct is located and the guidewire inserted through 
the lactiferous duct. Progressively thicker dilators are then 
inserted over the guidewire until the endoscope can be 
inserted, usually after insertion of the 6-Fr dilator. 

Endoscopy of the lactiferous duct is then performed. 
Once the papilloma is located, a guidewire is passed through 
the working channel of the endoscope, checking by means 
of direct and endoscopic vision that it remains in the 
papilloma-containing lactiferous duct (Fig. 1). The endo- 
scope is then gently removed. 

A periareolar incision is then made as close as possible to 
the lactiferous duct containing the guidewire. The retro- 
areolar tissue is dissected until the lactiferous duct is 
reached immediately beneath the skin of the nipple. The 
duct is easily identifiable because of the guidewire. The duct 
is dissected until the end of the guidewire has been passed 
(Fig. 2); the lactiferous duct is then sectioned and removed. 





Fig. 2 Guidewire inside the papilloma-containing lactiferous 
duct, which can be located easily for excision 
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The duct is opened lengthwise and the papilloma marked. 


The retroareolar area is then repaired. 


Discussion 

Endoscopy of the lactiferous duct is a technique that has 
been used for various purposes since 199174. Until now, 
intraoperative localization of intraduct papillomas has been 
carried out by inserting different materials through the 
lactiferous duct, such as catheters, stains (e.g. methylene 
blue) and polypropylene monofilament thread’. 

In contrast to other procedures, the technique described 
in this study, as well as confirming the preoperative 
diagnosis, allows the guidewire to be inserted and placed 
within the intraductal papilloma-containing duct. This 
guarantees that the duct papilloma is removed. 

This procedure has been used in eight consecutive 
patients with an intraduct papilloma diagnosed by cytology 
or ductography (one bilateral). In seven procedures the 
papilloma was located and excised; this was confirmed by 
incising the lactiferous duct. In two procedures a papilloma 
could not be identified. Macrodochectomy was undertaken 
in these patients and histological examination confirmed a 
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diagnosis of duct ectasia. There were no complications and 
no recurrence up to a mean follow-up of 16 months. 

In the future, with a little more experience and the right 
instruments, the removal of an intraduct papilloma may be 
possible with endoscopic methods. 
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Background: Control of acid reflux is the main objective of treatment for Barrett's oesophagus. 
However, as these patients have a reduced sensitivity to acid reflux, disappearance of symptoms may not 
correlate with efficient control of acid reflux. The aim of this study was to determine in a group of 
patients with Barrett's oesophagus whether treatment with proton pump inhibitors suppressed patho- 
logical acid reflux once the symptoms of reflux had been controlled and the associated inflammatory 
lesions cured. 

Methods: Eighteen consecutive patients with Barrett’s oesophagus were studied, all of whom presented 
with heartburn. Twenty-four-hour oesophageal pH monitoring before treatment showed pathological 
acid reflux in all cases: median percentage of total time with pH less than 4, 22 (range 8-52) per cent. All 
patients received proton pump inhibitors (dose 20-60 mg/day) until symptoms were controlled. 

Results: While on therapy, pH was reduced (median percentage of total time with pH less than 4, 3 
versus 22 per cent; P< 0-001). However, three patients had persistent pathological rates of acid reflux. 
Conclusion: Disappearance of symptoms is not a good indicator of control of pathological acid reflux in 
patients with Barrett’s oesophagus. Twenty-four-hour pH monitoring should be performed for proper 


adjustment of the dose of medication. 
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Introduction 


One of the therapeutic options in patients with Barrett’s 
oesophagus is conservative treatment with proton pump 
inhibitors (PPIs), which in most cases results in control of 
the symptoms’. However, these patients often present with 
less mucosal sensitivity to the presence of acid than patients 
with oesophagitis but without Barrett’s oesophagus’. This 
raises the question of whether the disappearance of 
symptoms is a good indicator of control of acid gastro- 
oesophageal reflux, which constitutes one of the main 
objectives in the management in order to prevent the benign 
and malignant complications of Barrett’s oesophagus. The 
aim of this study was to determine, using 24-h pH 
monitoring, whether in a group of patients with Barrett's 
oesophagus undergoing treatment with PPIs pathological 
acid reflux was suppressed once the symptoms of reflux 
disease had been brought under control and the associated 
inflammatory lesions cured. 
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Patients and methods 


Eighteen consecutive patients with a diagnosis of Barrett’s 
oesophagus were studied. Twelve patients were male and six 
female, with a median age of 55-5 (range 12-78) years. All 
patients presented with symptoms of gastro-oesophageal 
reflux disease (Table 1). Barrett’s oesophagus was diagnosed 
when endoscopy revealed intestinal columnar epithelium 
lining the distal oesophagus, confirmed histologically in 
all cases. Eleven patients showed inflammatory lesions 
associated with the metaplasia, which were categorized 
according to Savary—Miller’s classification”: grade II 
oesophagitis, one case; grade III, two cases; and grade IV, 
the remaining eight, due to the presence of stenosis and/or 
ulceration. The median length of the metaplastic segment 
was 4-4 (range 3-10) cm. 

Before medical treatment was started, 24-h pH monitor- 
ing was performed in all patients with a portable pH 
measuring device (Synectics, Stockholm, Sweden). The 
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Table1 Symptoms in 18 patients with gastro-cesophageal reflux 
disease 





equipment consisted of a monocrystal antimony pH 
electrode, a silver-silver chloride reference electrode and 
a solid-state box. After calibration at pH 7 and 1, the pH 
electrode was passed through the nose and positioned in the 
oesophagus 5cm above the lower oesophageal sphincter, 
previously located by manometry. The reference electrode 
was placed on the chest and the memory box was worn ina 
waist belt. Patients were instructed to lead as normal a life as 
possible and to take normal meals, with the exception of acid 
food and beverages. After the monitoring period, the data 
were analysed with a computer program (Esophogram; 
Gastrosoft, Irving, Texas, USA) on a personal computer. 
Following the methodology of Johnson and DeMeester’, 
the cumulative exposure of the oesophagus to acid was 
expressed as the percentage of time for which the pH was 
less than 4 during the study period, and defined as abnormal 
when it exceeded 4.5 per cent. All patients demonstrated 
pathological rates of acid gastro-oesophageal reflux, with a 
median percentage of time with pH less than 4 of 22 (range 
8-52) per cent and a median score of 91 (range 21~191). 

Medical treatment was implemented in all cases with 
omeprazole at doses of 20-60 mg/day until symptoms were 
brought completely under control. Annual endoscopic 
assessment was carried out in all patients by the same 
endoscopist. For the present study the patients underwent 
further endoscopy and 24-h pH monitoring while on 
therapy for a median of 24 months (range from 2 months to 
7 years). Patients in whom complete suppression of 
symptoms was not achieved despite high doses of omepra- 
zole (60 mg/day) were excluded from the study (7 = 2). Also 
excluded were patients in whom there was doubt as to 
whether they had followed the therapeutic protocol strictly 
(n= 1). 

The mean(s.d.), median and range were calculated for all 
data. The Wilcoxon rank sum test for paired data was used 
for comparative results. 


Results 
All patients were symptom-free after PPI therapy. 


Endoscopy showed that associated inflammatory lesions 
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Fig. 1 Percentage of total time with pH less than 4 before and 
while on therapy. The dotted line denotes the upper range of 
normal. Note that three patients (©) had abnormal rates of acid 
reflux despite being asymptomatic 


had been cured in all cases. The pH study revealed a 
significant decrease in pathological rates of acid gastro- 
oesophageal reflux (Fig. 1). The median percentage of toral 
time with pH less than 4 fell from 22 to 3 per cent, and the 
DeMeester score fell from a median of 91 to 10 (P< 0-001). 
However, three patients showed pathological ra 
reflux despite being completely asymptomatic, 
percentage time with pH less than 4 of 6, | 1 and 15 
cent (Fig. 1) and a DeMeester score of 17,43 and a T e 
three patients received a dose of omepr: azole of 20, 20 and 
40 mg/day for a median follow-up period of 6 months. 


res of acid 


with a 


Discussion 


The main objective of therapy in Barrett’s oesophagus is to 
eliminate gastro-oesophageal reflux in the hope that 
reducing the harmful action of the gastric contents on the 

oesophageal mucosa leads to fewer complications, either 
benign or malignant, of the Barrett's metaplasia. However, 
treatment is still controversial. For some authors’, the 
therapy of choice is medial treatment, reserving surgery for 
when this fails. Conversely, others’* advocate surgical 
treatment from the outset because, although PPIs may 
bring the symptoms under control, they must be maintained 
for life, so that medical therapy is paso and high doses 
may be required to achieve the therapeutic objective. 
Furthermore, medical treatment does not modify the 
mechanical defect of the lower oesophageal sphincter, 
does it improve the motor activity of the oesophageal body, 
which means it does not suppress the ha mfal action of 
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biliopancreatic reflux that may be involved in the genesis of 
this disease and/or its complications. 

This study, like a previous study’, shows that even if 
patients become asymptomatic with high doses of omepra- 
zole, perhaps with considerable improvement of the 
endoscopic lesions, the oesophagus is still exposed to the 
irritating action of acid; complete suppression of acid reflux 
is not always achieved, as highlighted in three of the present 
patients. Persistence of acid reflux in these patients may 
facilitate progression of the sequence from metaplasia to 
dysplasia and then to adenocarcinoma. 

The reason why PPIs do not, in some cases, bring acid 
secretion under control is unclear. According to some 
authors”’? the most likely causes are gastric acid hyper- 
secretion, inadequate absorption of drugs or excessive drug 
metabolism, although none of these hypotheses has been 
verified. 

In the authors’ opinion, and as reported previously’, 
medical treatment gives poorer results than surgery, from 
both an endoscopic and a histological point of view. This is 
due, perhaps, to inadequate acid suppression or failure to 
control reflux of duodenal contents. However, real doubt 
still exists regarding the most appropriate method of 
management in patients with Barrett’s oesophagus, and 
much further work is required to assess this question. In any 
case, it is clear that, if medical treatment is opted for, 
disappearance of symptoms is not a good indicator of 
whether gastro-oesophageal reflux is controlled. For this 
reason, the authors consider it necessary to perform pH- 
metric control and to adjust the dose of PPIs until the pH 
study indicates the absence of pathological acid reflux. The 
pH-metric control of reflux may occasionally require high 
doses of omeprazole (60 mg/day), which is why surgery may 
be the treatment of choice as a first therapeutic option in 
these patients, especially if they are young and are not at 
high operative risk. 
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Role of superficial venous surgery in the treatment of 
venous ulceration 


Letter I 
Sir 


We believe this article (Br 7 Surg 1999; 86; 755-9) to be an 
excellent observational study covering an extremely 
important yet relatively untouched area of venous ulcer 
management. 

We run a similar leg ulcer assessment clinic offering 
superficial venous surgery to patients with superficial venous 
reflux alone. We have also identified a subgroup of 15-20 per 
cent of patients within this group who, despite surgery, fail to 
heal by 12 months. Prediction of patients who fail to respond to 
surgery would save unnecessary surgery. The predictive role of 
digital plethysmography in assessing changes in calf-muscle 
pump function before and after tourniquet occlusion of an 
incompetent superficial venous system has some limitations’. 
The synchronous use of a duplex probe to verify superficial vein 
occlusion in the presence of deep vein patency may provide a 
useful modification of this technique. 

The authors imply that skin grafting larger ulcers would 
condemn patients to bed for up to 10 days. We believe that 
pinch skin grafting venous ulcers greater than 3 cm in diameter 
speeds epithelial regrowth while maintaining patient mobility. 
A trained specialist nurse carries out this procedure in the clinic 
under local anaesthesia, with the leg then compressed in four- 
layer bandaging. 

As all dependent legs swell even in the absence of venous 
reflux we feel that compression and elevation is beneficial to 
healing even after surgical correction of the superficial venous 
reflux. This may be evident in ‘venous’ ulcerated legs with 
normal venous duplex scans, which respond well to 
compression, with 75 per cent healing at 24 weeks’. 

J. Barwell 

K. Poskitt 

M. Whyman 

Department of Vascular Surgery 
Cheltenham General Hospital 
Cheltenbam GL53 TAN 

UK 
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Letter 2 
Sir 
Bello and colleagues have demonstrated the ethicacy of surgery 


alone for leg ulceration due to chronic venous disease. There 
are few reports of the long-term results of surgical treatment’. 
We examined the vascular laboratory records at the 
Middlesex Hospital to locate patients with venous ulceration 
attributable to superficial venous insufficiency (SVD. OFS8 such 
patients, we were able to contact 52 and telephone interviews or 
questionnaires were used to assess the outcome (Tabie 1). 


Table 1 Rate of initial healing and persistence of ulcers at the time 
of surgery in patients with ulceration due to superficial venous 
disease only 








eae Adean 


There was a higher recurrence rate in the group without surg 
follow-up period since initial duplex examination was 3. (range 
12~108) months. Probability statistics are those for differences between 


surgical and conservative groups. *Fisher’s exact test, ty’ test 








Saphenofemoral junction ligation and stripping of the long 
saphenous vein was the commonest procedure (over 70 per 
cent). Perforator incompetence was reported | monly 4 per cent. 
The mean follow-up period was 52 (range 12- 
More than 40 per cent had to use stockings permanently for 
troublesome symptoms. 

Surgical treatment showed higher initial healing rates 
compared with conservative treatment, bur the recurrence rates 
and the number of ulcers at the time of the study were sim lar 
Other studies have shown similar results”. 

Despite high initial rates of ulcer healing obtainable with 
surgery for duplex-confirmed SVI, recurrence rates may be 
substantial in the long term. This suggests that either the 
altered venous haemodynamics are not corrected at initia! 
operation and/or these patients develop an irreversible 
microangiopathy of the skin. Every effort should be made to 
make varicose vein surgery a anatomically and 
haemodynamically precise’. Further studies into the 
microcirculatory aspects cf the disease are equally im portant. 
Until definite answers are found, compression | therapy wili 
continue to have an important role in many of these patients 

Do Shoab 3 
P. D. Coleridge Smith 


De algae ay ye ce 


108) months. 
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Authors’ reply 


Sir 
We thank Mr Barwell and colleagues and Messrs Shoab and 
Coleridge Smith for their letters concerning our paper. We 
agree with Barwell et a/. that it would indeed be useful to be able 
to identify patients with isolated superticial venous 
insufficiency whose ulcers will not heal after surgery. Presently, 
however, there is no method of doing this. We did not use 
pinch skin grafting for two reasons. First, it would not have 
been possible to determine the specific role of surgery if we had 
used pinch skin grafting and, second, there is no evidence of 
benefit from its use. Similarly, we did not use postoperative 
compression bandaging because it would not then have been 
possible to determine the specific role of superficial venous 
surgery. It is interesting to note that our 24-week healing rate 
after superficial venous surgery without compression 
bandaging (60 per cent) is little different to that achieved by Mr 
Barwell’s group (69 per cent’) with compression bandaging. 
We note that Messrs Shoab and Coleridge Smith found a 22 
per cent ulcer recurrence rate in patients with venous 
ulceration and superficial venous ulceration who have 
undergone surgery. We have been following our patients 
carefully and at 2 years the recurrence rate is 4 per cent. It is 
interesting to note that Ghauri et a/.' found a recurrence rate of 
9 per cent at 1 year. It is difficult to be sure in the absence of 
detailed methodology why Mr Shoab’s group has a higher 
recurrence rate and we look forward to being able to view a 
more detailed report in due course. 
N. J. M. London 
A. M. Bello 
Department of Surgery 
Leicester Royal Infirmary 
Leicester LE2 TLX 


UK 


1 Ghauri AS, Nyamekye I, Grabs AJ, Farndon JR, Whyman MR, 
Poskitt KR. Influence of a specialised leg ulcer service and venous 
surgery on the outcome of venous leg ulcers. Eur J Vase Endovasc Surg 
1998; 16: 238-44. 


Anomalous pancreaticobiliary junction without 
choledochal cyst 


Sir 

Sugiyama and Atomi concluded that prophylactic 
cholecystectomy alone was sufficient to treat anomalous 
pancreaticobiliary junction (APBJ) associated with a non- 
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dilated common bile duct (CBD), as evidenced by the absence of 
bile duct cancer on follow-up (Br 7 Surg 1998; 85: 911-16). In 
response, Khan and Manas argued for concomitant excision of 
the CBD (Br 7 Surg 1999; 86: 843-4), citing another ‘longer’ 
series documenting no malignancy after total excision of the 
extrahepatic biliary tree. This series had a mean follow-up not 
much longer than that of Sugiyama and Atomi (6-0 versus 

4.7 years) and a smaller number of patients (13 versus 18 
patients). The series included only type IV choledochal cysts. 
They hypothesized that prevention of reflux of pancreatic 
enzymes into the biliary tree by the hepaticojejunostomy could 
‘halt ongoing carcinogenesis’, 

In fact, there exist in the literature several reports of 
malig gnancy following CBD excision for APBJ; the tumour arose 
either in the intrahepatic bile duct'™, or extrahepatically at or 
just above the hepaticojejunal anastomosis’~’. Recently, we 
oa cholangiocarcinoma ina 32-year-old woman who, 13 
years previously, had undergone CBD excision and 
hepaticojejunostomy”. 

In addition to the calculated cancer risk alluded to by the 
authors we would point out more ‘direct’ evidence favouring 
CBD excision despite absence of dilatation: the CBD above the 
APBJ has consistently shown extensive ulceration, fibrosis, 
inflammation and even mucosal metaplasia and dysphasia, 
features that may lead to progressive weakening, dilatation and 
finally malignant degeneration” A 

W. T. Ng 

K. W. Lui 
Department of Surgery 
Yan Chai Hospital 
Hong Kong 
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Trauma centres in the USA - past and present 
Trauma centres: a British perspective 


Letter 1 


Sir 

The two leading arucles by Champion (Br 7 Surg 1999; 86: 
721-2) and Earlam (Br 7 Surg 1999; 86: 723-4) on trauma 
centres are a timely reminder of how the UK is lagging behind 
in the organized management of the major cause of death and 
disability in children and young adults. 

Training in acute trauma management has undoubtedly 
progressed over the past decade, largely due to the success of the 
advanced trauma life support courses. To use these skills 
effectively, two other ingredients are required: the appropriate 
facilities and organized management systems between and 
within these facilities, including management protocols and 
communication systems. 

The organization of trauma management, whether based on 
the American ‘trauma centre’ model or the ‘inclusive’ hub-and- 
spoke model, should take into account local needs and available 
resources, but must be ready to break away from traditional 
practices and look to the future. As Earlam points out, many of 
the obstacles to developing multidisciplinary trauma centres 
have historical roots, but contemporary developments often 
perpetuate these deficiencies. Structured guidance within a 
national framework, linked to government support, is essential. 
Such guidance should embrace a comprehensive trauma system, 
including facilities and resources, the relationship between 
specialist centres and district hospitals, the organization and 
delivery of prehospital, emergency and definitive hospital care, 
rehabilitation and accident prevention. 

Surgeons of all disciplines have a responsibility to contribute 
to this, both as individuals and through relevant organizations. 
The surgical Royal Colleges in particular havea lead role to play. 
The issue is too important and too costly, both in human terms 
and economically, to be left to ‘local enthusiasm’ and ‘luck’’. 

D. A. Lloyd 

Department of Child Health 
Institute of Child Health 
Alder Hey Children’s Hospital 
Liverpool L12 2AP 

UK 
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Letter 2 


Sir 


Champion’s statement (Br 7 Surg 1999; 86: 721-2) that the 
required level of skill in trauma care is only achievable 
through high-volume repetition highlights the dilemma 
facing rural district general hospitals (DGHs). Studies ın the 
USA have shown remarkable improvement in survival when 
seriously injured patients bypass the nearest local hospital to 
reach a regional trauma centre’”. 

In the UK the argument for or against regionalizing 
trauma care was not supported by the North Staffordshire 
study’. An assessment of the performance of rural DGHs 
that deal infrequently with those with severe injury has never 
been made. A retrospective study showed that a general 
surgeon in a rural DGH dealt with a severely injured patient 
once or twice a year and this may have led to suboptimal 
management’. 

In the absence of regional trauma centres rural DGHs will 
continue to receive seriously injured patients. As the 
argument about regionalizing trauma care has not been 
resolved, the emphasis at this stage should be on upgrading 
the existing system. Such upgrade can be achieved by 
establishing local multidisciplinary trauma committees to 
initiate: (1) developing prehospital triage systems with 
improved specificity to ensure involvement of senior surgical 
staff at an early stage in all life-threatening injuries; (2) 
establishing a rapid-response trauma team with clear 
guidelines on how it should be activated; (3) increasing level 
of consultant involvement; (4) editing and regularly updating 
a booklet containing all agreed treatment protocols and 
guidelines; and (5) organizing a continuous programme of 
trauma training, teaching and audit to ensure that efficient 
modern trauma management is provided. 

R. K. Gendy 
Department of Surgery 
Dorset County Hospital, 
Dorchester DT1 27Y 
UK 
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The sportman’s groin 
Sir 


I was interested ın the leading article on sportsman’s groin (Br 7 
Surg 1999; 86: 849-50). I must confess to having originally been 
a sceptic about the existence of this syndrome, but am a recent 
convert to the concept. The problem is that, as the authors 
indicate, there are a wide variety of pathologies. I am not sure 
that it helps to include the nerve entrapment syndromes and 
osteitis pubis. Even when these are excluded, exploration of the 
inguinal canal, with careful reconsutution of the normal 
anatomy, will not invariably be successful, though a careful 
attempt at accurate diagnosis should result in fewer 
disappointed sportsmen. 

The authors’ proposed method for diagnosing inguinal canal 
disruption does actually produce quite unpleasant pain in even 
the most stoical patient, but perhaps that is the intention. 

Finally, should we now be referring to ‘sportsperson’s groin’? 

E. A. Benson 
Department of Surgery 
General Infirmary at Leeds 
Great George Street 

Leeds LS1 3EX 

UK 


Author’s reply 

Sir 

I am grateful for the opportunity to reply to Mr Benson’s 
supportive letter referring to the difficulties and diagnosis of the 
sportsman’s groin. We agree that an accurate diagnosis with 
particular reference to prehernia complex or ‘footballer’s 
hernia’ does give an opportunity for a successful outcome 
following surgical repair. 

The technique described for local examination of the groin, 
with particular reference to the inguinal canal, produces the 
most consistent clinical findings with the minimum 
discomfort. Stoicism is not a common attribute demonstrated 
by even the most hardened professional sportsman during 
examination of the inguinal canal. 

A recent audit of the attendances at the sports injury clinic at 
this hospital confirmed that 97-5 per cent of patients presenung 
with groin pain were male and it is therefore truly a problem 
that relates to sportsmen rather than sportspersons. 


D. A. D. Macleod 
Department of Surgery 

St Fobn’s Hospital at Howden 
Livingston EH54 6PP 

UK 


Randomized trial to study the effect of fundic mobilization 
on long-term results of Nissen fundoplication 
Str 


Along with Luostarinen and Isolaun (Br 7 Surg 1999; 86: 
614-18), we await convincing prospective data regarding the 
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optimal degree of fundal mobilization ın total fundoplication 
for gastro-oesophageal reflux disease. 

Interpretation of their study comparing total 
fundoplication with and without fundal mobilization 1s 
confounded by a number of problems. (1) As discussed in the 
paper the sample size is small (24 and 26 patients in each 
arm). (2) Follow-up tme is variable (6-53 months). (3) An 
independent observer was not used to obtain postoperative 
symptom scores. (4) The degree of fundal mobilization 
performed is not fully outlined. Were posterior gastric 
vessels and adhesions divided during fundal mobilization? (5) 
The oesophageal hiatus was not routinely repaired. There is 
considerable evidence that hiatal repair should be performed 
routinely in laparoscopic antireflux surgery'”. Indeed the 
benefits of hiatal repair to prevent wrap migration were 
identified before the laparoscopic era’. 

The question of optimal fundal mobilization and its 
relationship to reflux control and postoperative dysphagia 
requires an answer. We would encourage the authors to repeat 
this study with full fundal mobilization and routine hiatal 
closure. 

G. S. Smith 

M. A. Richardson 

G. L. Falk 

Department of Endosurgery/Upper Gastrointestinal Surgery 
Concord Repatriation General Hospital 

Hospital Road 

Concord 

New South Wales 2139 

Australia 
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Authors’ reply 


Sir 


We thank Dr Smith and colleagues for their interest in our 

article and agree that the question regarding the need for fundic 

mobilization during Nissen fundoplication is not yet fully 

settled. Nevertheless, all the existing data from randomized 

studies’ * have failed to show any benefit. Regarding their 

comments about possible problems in our study: 

(1) There were only a few instances of missing long-term data: 
82 per cent of the patients were followed for more than 
24 months and 50 per cent for at least 36 months. Despite 
the fact that one of the operating surgeons obtained this 
data, there was an emphasis on objectivity. All patients were 
encouraged to report all possible symptoms and these were 
scored before knowledge of endoscopic observations. 

(2) Mobilization of the fundus was full with ligation of all 
fundic vessels including short gastric vessels at the greater 
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curvature and any posterior vessels with posterior 
adhesions. 

(3) The wraps were constructed according to the Rossett 
modification using only the anterior fundic wall and this 
was probably the case with the Australian study’. 

(4) The traditional Rossetti-type operation did not routinely 
include hiatal repair but from personal observation and 
evidence from the literature we now routinely perform 
haitusplasty in open and laparoscopic antireflux surgery. 
The occurrence of intrathoracic wraps 1n the present study 
may have had an effect on the rate of wrap disruption and 
recurrence of reflux. It did not affect the postoperative 
symptoms of dysphagia, flatus or bloating. The results 
regarding these adverse effects remained the same whether 
these patients were omitted from the analysis or not. 

To obtain definitive answers regarding the necessity of 
fundic mobilization requires sufficient numbers of patients, 
long follow-up, examinations made by independent observers 
and the use of objective measurements including endoscopy, 
pH recording, manometry and radionuclide transit study. The 
comparison should be between Rossetti-type anterior wall 
wrap without any mobilization and a fully mobilized fundic 
wrap constructed between posterior and anterior fundic walls. 

M. E. S. Luostarinen 

J. O. Isolaurı* 

Department of Surgery 

Tampere Untversity Hospital 
FIN-33521 Tampere 

and 

“Turku University Central Hospital 
Turku 

Finland 
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Thyroid surgery and the recurrent laryngeal nerve 
Letter 1 


Sir 


Professor Wheeler has wntten an excellent clinical dilemma 
(Br J Surg 1999; 86: 291-2) on how to find the recurrent 
laryngeal nerve, but not what to do if the nerve cannot be 
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identified. I must admit to having difficulty in identifying the 
inferior cornu of the larynx and hopefully the nerve will have 
been identified before that entrance point. From a practical 
point of view, if the nerve is not seen lying superficial to the 
inferior thyroid artery, then presumably it must be lying deep 
to it, which is the more common situation. If the nerve is not 
apparent, painstaking dissection among the branches of the 
inferior thyroid artery is liable to cause bleeding with 
obscuration of the field and unnecessary use of diathermy, 
which in itself could damage the nerve. Knowing where it 
should be, is it not more practical simply to leave a thin sliver of 
thyroid gland at that site even where a total thyroidectomy 1s 
indicated? Not only will this protect the nerve, but probably a 
parathyroid gland which is commonly found at that site. 
R. O. Wise 
Suite 12, Level 5, North Wing 
Entaben: Hospital 
148 South Ridge Road 
Durban 4001 
South Africa 


Letter 2 


Sir 


We read with interest this clinical dilemma and would like to 
add another method of resolving such a dilemma. In conditions 
where it is impossible to identify the recurrent laryngeal nerve 
lateral to the thyroid lobe, such as in a scarred neck during 
reoperative surgery or where there is an adherent lateral lymph 
node mass obscuring the space lateral to the lobe, we have 
found the technique of ‘medial to lateral’ dissection very useful. 
A plane is created between the true capsule (the thyroid 
capsule) and the false capsule (pretracheal fascia) by dividing 
the isthmus in the midline. The thyroid lobe is then dissected 
off the trachea thereby leaving the recurrent laryngeal nerve 
safe deep to the pretracheal fascia. Once the thyroid lobe 1s 
completely dissected it 1s possible to visualize the nerve 
inferiorly and dissect it off the thyroid, tracing ıt to the point of 
its entry in the larynx. 

A. Agarwal 


G. Agarwal 

S. K. Mishra 

Department of Endocrine Surgery 

Sanjay Gandhi Postgraduate Institute of Medical Sciences 
Raebareli: Road 

Lucknow 226014 

India 


Author’s reply 


Sir 

The letters from Dr Wise and Dr Agarwal and colleagues raise 
some interesting points. It is correctly stated by the first 
correspondent that the main thrust of the article was to describe 
how to find the recurrent laryngeal nerve and indeed it was 
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hoped that the techniques described would enable the surgeon 
to locate the recurrent laryngeal nerve even in circumstances 
where this may be difficult or appear impossible. Attention to 
these steps and meticulous haemostasis and dissection in a 
bloodless field should make the unidentifiable recurrent 
laryngeal nerve an extremely rare entity. 

I am surprised that there could be difficulty identifying the 
inferior cornu of the larynx as this is very easily palpable in 
almost all patients. This is a most important landmark and the 
site where most recurrent laryngeal nerve injuries occur. I 
disagree with the suggestion that if the nerve is not seen lying 
superficial to the inferior thyroid artery then it must inevitably 
be lying at a deeper level. Furthermore, leaving a remnant of 
thyroid tissue when a total thyroidectomy is indicated may ın 
some circumstances compromise the treatment of a thyroid 
malignancy. 

The technique described by Dr Agarwal and colleagues, to 
dissect the thyroid lobe from medial to lateral creating a plane 
between the thyroid capsule and the pretracheal fascia, is a 
method of which I have no personal experience and may be of 
value. 

M. H. Wheeler 
Department of Surgery 
University Hospital of Wales 
Heath Park 

Cardiff CF14 4XW 

UK 


Epidemiology of Warthin’s tumour of the parotid gland in 
an Asian population 


Sir 


The study by Dr Chung and colleagues (Br F Surg 1999; 86: 
661-4) adds further evidence of an association between 
smoking and Warthin’s tumour of the parotid gland. They 
used the opportunity ofa national smoking control programme 
to test the hypothesis that the relationship may be reversed 
following a decline in smoking consumption. The study failed 
to demonstrate a decline in incidence which probably reflects 
the short study period (10 years). The long-term observation of 
the incidence of Warthin’s tumour in this well defined 
Singaporean population warrants our future attention. 

What is intriguing is the finding of an apparent increased 
incidence of Warthin’s tumour ın the Chinese population 
(26 per cent of all parotid tumours compared with 17 per cent in 
Western populations’), especially in the light of recent 
evidence linking Epstein-Barr virus (EBV) and Warthin’s 
tumour, recognizing that EBV infection is endemic in South- 
East Asia. The evidence linking EBV and Warthin’s tumour 
comes from two principle observations: the detection of 
EBV DNA in tumour cells using ın stu hybridization? and 
polymerase chain reaction technology’ and the reporting of 
higher levels of EBV viral capsid anugen (VCA) 
immunoglobulin (Ig) G and EBV early antigen IgG in patients 
with Warthin’s tumour compared with healthy subjects“. 
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EBV and smoking may act together and be central to the 
pathogenesis of Warthin’s tumour. Interestingly, malignant 
transformation of this salivary tumour 1s exceedingly rare, in 
contrast to pleomorphic adenoma where there is a recognized 
(albeit small) risk’. If the role of EBV is confirmed and the 
causative association with smoking substantiated, one future 
question is why these agents result in the development of a 
benign parotid tumour, yet induce malignancy in so many 
other neoplastic processes. 

A. Renehan 

O. Gallo* 

M. McGurkt 

Department of Surgery 

Christie Hospital NHS Trust 

Wilmslow 

Manchester M20 4BX 

UK 

"Institute of Otolaryngology 

Head and Neck Surgery 

University of Florence 

Florence 

kaly 

{Department of Oral and Maxillofacial Surgery 
Guy’s, King’s and St Thomas’ Schools of Medicine, Dentistry and 
Biomedical Sciences 

London 
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Author’s reply 


Sir 


Mr Renehan and colleagues offer the hypothesis that EBV may 
be an aetiological agent in the development of Warthin’s 
tumour. As a matter of fact, we are examining this possibility 
and will be publishing our data in due course. 
K. C. Soo 
Department of Surgery 
Singapore General Hospital 
Outram Road 
Singapore 
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Adrenal-sparing surgery for phaeochromocytoma 
Str 


We read with some concern the arucle by Neumann and 
colleagues (Br 7 Surg 1999; 86: 94-7) describing an experience 
with ‘adrenal-sparing’ surgery for phaeochromocytoma and 
consider this therapeutic approach to be less than prudent. 
Over the past 10 years we have operated on 75 patients for 
either sporadic or hereditary phaeochromocytoma and believe 
that the risk of recurrence or the chance of leaving a nest of 
tumour cells outweighs the dubious benefit of leaving cortical 
tissue in place. 

Most often a complete unilateral resection is all that is 
required and the contralateral gland remains intact. Bilateral 
adrenalectomy may be necessary in some patients but this is 
preferable to recurrence. Adrenal insufficiency is a treatable 
entity. 

Early in our experience, we attempted to ‘preserve’ cortical 
tissue ın a woman with multiple endocrine neoplasia type 2a. 
Some years later, she developed tumour recurrence in the 
hepatorenal pouch with infiltration in the liver, diaphragm and 
vena cava. The attempt to conserve tissue might have been the 
cause of the patient’s later inoperable state. 

We believe that there is no fixed boundary between the cortex 
and the medulla’ and the surgeon cannot demarcate one from 
the other. The pathologist often finds nests of medullary tissue 
in the cortex. Given this experience and the current knowledge 
of the gland’s histology, we are uneasy about the approach of 
Neumann and colleagues and feel that total resection of the 
ipsilateral gland remains the most prudent course. 

P. Iacconi 

C. O. Barlascini* 

G. Bernini* 

P. Miccoli 

Departments of Surgery and “Internal Medicme 
Pisa Unrversity 

Via Roma 67 

56100 , Italy 


1 Bornstein SR, Stratakis CA, Chrousos GP. Adrenocortical tumors: 
recent advances 1n basic concepts and clinical management Ann 
Intern Med 1999, 130. 759-71. 


Author’s reply 


Sir 


We thank Dr Iacconi and colleagues for their interest in 
our paper and for describing their results. However, they 
do not provide exact data on how many patients had adrenal- 
sparing surgery, or how many had multiple endocrine 
neoplasia (MEN) type 2, Von Hippel—Lindau disease 
(VHL) or sporadic tumours. Their criticism is based on 

a single patient with MEN 2a and an inoperable 
phaeochromocytoma with infiltration of surrounding 
tissues. Malignant phaeochromocytoma is an extremely 
rare condition in MEN 2. 
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The high risk of bilateral adrenal tumours in MEN 2 and 
VHL disease leading to total resection of affected adrenals as 
suggested means loss of adrenocortical function at a young age. 
The statement that ‘adrenal insufficiency 1s a treatable entity’ is 
not trivial. In addition to steroid dependency there are the risks 
of undersupplementaton and oversupplementation. 

H. P. H. Neumann 
Medizinische Universitdtskimtk 
Hugstetter Strasse 55 

D-79106 Freiburg 


Germany 


Laparoscopic management of complicated gallstone 
disease 


Sir 

I read with interest the leading article by Geoghegan and Keane 
(Br 7 Surg 1999; 86: 145-6) in which they propose three 
strategies for the management of choledocholithiasis: (1) for 
low-risk patients no preoperative or intraoperative 
cholangiography; (2) for medium-risk patients intraoperative 
cholangiography followed by laparoscopic exploration of the 
bile duct; and (3) for high-risk patients needing preoperative 
endoscopic retrograde cholangiopancreatography (ERCP). 

I have reservations regarding their conclusions for groups 1 
and 2. Intraoperative cholangiography followed by 
laparoscopic exploration of the bile duct for the medium-risk 
patient could not be accomplished by many surgeons. The skills 
required for exploring a 5—10-mm duct are not within the 
capabilities of most surgeons mvolved with laparoscopic 
surgery and will continue to be practised only in specialist 
centres. 

One of the main reasons for suggesting this approach is the 
reduced postoperative stay and cost as compared with 
laparoscopic cholecystectomy plus postoperative ERCP. 
Peroperative ERCP can be used for patients ın the low to 
medium groups? and high-risk group’ as this shares, with 
laparoscopic common bile duct (CBD) exploration, the benefits 
of reduced hospital stay, costand patient discomfortat having to 
undergo a second procedure in the immediate postoperative 
period. 

I feel that patients strongly suspected to have CBD stones 
should have preoperative ERCP and all others should undergo 
preoperative or peroperative cholangiography. If stones are 
found an attempt should be made to extract them 
transcystically. If this fails, peroperative ERCP should be 
attempted and can be combined with the transcystic approach. 
If this is unsuccessful open exploration 1s advised. 

M. N. Siddiqui 

Department of Surgery 

Faculty of Medicme and Health Sciences 
United Arab Emirates Unversity 

PO Box 17666 

Al Ain 

United Arab Emirates 
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Peripheral thrombolysis for acute-onset claudication 


Sir 
Braithwaite and colleagues reviewed their experience of 
thrombolysis for acute-onset claudication (Br 7 Surg 1999; 86: 
800-4). Two of the reported deaths were due to renal failure 
and we suspect these patients died from ischaemia-reperfusion 
syndrome, a complication that we have also encountered 
following thrombolysis. We need to be vigilant about the 
development of the reperfusion syndrome following 
thrombolysis and embolectomy and need to remember that 
prompt amputation of the reperfused limb may be life saving. 
J. G. Mosley 
C. Poon 
Department of General Surgery 
Leigh Infirmary 
The Avenue 
Leigh WN7 1HS 
UK. 


Chronic groin sepsis following tension-free inguinal 
hernioplasty 


Sir 
Messrs Taylor and O’Dwyer (Br F Surg 1999; 86: 562-5) fall 
short of concluding that a multifilament mesh may not be used 
for inguinal hernioplasty for the reasons outlined in their 
discussion. We have performed over 400 inguinal hernia repairs 
with such a mesh in the past 5 years without any complication of 
mesh infection. A monofilament prosthetic mesh should be the 
material of first choice for mguinal hernioplasty’. 
S. Kumar 
Department of General Surgery 
Alexander Donald Building 
Western General Hospital 
Edinburgh EH4 2XU 
UK 


1 Amid PK. Classification of biomaterials and their related 
complications in abdomunal wall hernia surgery. Hernia 1997; 1: 15- 
21 


During liver regeneration following right portal vein 
embolization the growth rate of liver metastases is more 
rapid than that of the liver parenchyma 


Str 


We read with terest the paper by Elias and colleagues (Br 
J Surg 1999; 86: 784-8) and wish to make the following 
comments. Malignancy in general can be characterized by 
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unbalanced growth and apoptosis. As the study examined the 
tumours at only two time points it is not possible to say that 
the lesions were not continuing along a previously 
biologically determined growth-line. This would also 
account for the idiosyncratic responses observed both 
between and within individuals as the authors discuss. 
Without having knowledge of the growth rates for an 
individual tumour ıt would be premature to conclude that 
portal vein embolization per se had any direct effect on 
individual tumour growth. 

In their discussion the authors cite two papers!” 
implicating transforming growth factor œ as a potential 
mediator. Both papers, however, were concerned with the 
growth responses of tumours derived from the liver rather 
than from elsewhere. Primary tumours derived from liver are 
likely to have similar endocrine responses to normal liver, 
whereas metastatic lesions are likely to differ (indeed one 
patient’s tumour was reduced in volume). There were 48 
patients who underwent right portal vein embolization 
(RPVE), only five of whom had metastatic disease and these 
tumours showed varied growth rates. It may have been more 
appropriate to determine the responses in the 43 patients 
who had primary liver tumours rather that the smaller subset 
with metastases. 

We are also concerned that the method chosen for volume 
estimation may not be altogether reliable. The authors have 
not stated that the computed tomography (CT) images were 
obtained in a single breath-hold as this is required for 
accurate volume measurements. The use of CT contrast was 
inconsistent. Contrast enhancement in scans after RPVE 
could have led to the enhancement of tumour not 
distinguishable in the preliminary scans without contrast but 
nevertheless present. 

We share the same oncological concerns regarding use of 
portal vein embolization to extend the indications for 
surgery. At present, the evidence for adverse effects 1s 
insufficient to withhold its use when faced with otherwise 
rapidly fatal disease with no good alternatives for 
palliation. 


High Heaton 
Newcastle upon Tyne NET TDN 
UK 


1 Seka S, Kawakita N, Yanai A, Sakaguchi H, Kıtada T, Nakatani K et 
al. Transforming growth factor-alpha causes proliferation of human 
hepatocellular carcinoma. Gastroenterology 1994; 106(Suppl): 980 
(Abstract). 

2 Lee GE, Merlino G, Fausto N. Development of Inver tumours in 
transforming growth factor alpha transgenic mice Cancer Res 1992; 
52: 5162-70. 
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Author’s reply 


Sir 

We thank Messrs Seymour, Manas and Charnley for their 
interest in our article. The objective of our work was to examine 
the differential growth patterns of metastases and surrounding 
normal parenchyma following right portal vein embolization. 
We propose possible explanations and accept the comments of 
Seymour etal. Itisincorrect, however, to state that only five of 48 
patients undergoing embolization had metastatic disease. All 
had extensive right hepatic metastases and only five had 
metastatic disease in the remaining left liver. Preoperative 
hypertrophy may have been on-going. Right portal vein 
embolization induced a relative atrophy of the embolized liver 
and it was illogical to determine growth rates in this part of the 
liver. 

In our judgement the adverse effects are not sufficient to 
suggest withholding this treatment. We believe it may have 
contributed to the 5-year survival rate of 28 per cent after 
hepatectomy. 

D. Elias 

Service de Chirurgie Generale Oncologique 
Institut Gustave Roussy 

Rue Camille Desmoulins 

94805 Villejuif Cedex 

France 


Physiological comparison of open and endovascular 
aneurysm repair 


Sir 
We read the article by Treharne and colleagues (Br 7 Surg 
1999; 86: 760-4) with great interest but are puzzled at the 
operative severity scores quoted in the conventional group. 
Ising the operative severity scoring table (Table 1) provided in 
the article we could not see how a mean score of 26-3 could be 
reached when all of the patients were elective and only eight 
required further procedures. 

Looking at Table 2 all patients would have scored 8 in line 1. 
In lines 4, 5 and 6 all patients would have scored 1 point each, 
assuming none of the patients had concurrent malignant 
disease. Eighty-one of the 104 patients in the conventional 
group had blood loss greater than 1000 ml, scoring 8 each, and 
we would assume that the remaining 23 scored 4 points each for 
blood loss. Using these figures and allowing 8 points each for 
the eight patients who underwent further procedures, we found 
the average score to be 19.7. This is the same as the mean 
severity score quoted for the endovascular procedures. 

A. Mahon 

N. E. Bourantas 

R. J. Whiston 
Department of Surgery 
Llandough Hospital 
Penarth CF64 2XX 
UK 
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Authors’ reply 

Sir 

The operative severity scores were significantly higher in the 
conventional group because all patients had peroperative 


blood contamination of the peritoneal cavity and therefore 
scored 8. The conventional group also had higher levels of 
peroperative blood loss than the endovascular group anc a 
greater number of additional surgical procedures performed. 
Mr Mahon and colleagues are correct in calculanng that this 
alone would not be sufficient to raise the operative severity 
score significantly. The original paper on the subject by 
Copeland et al! is unclear on whether blood contaminanon 
should be recorded at the start of the operation or at the 
end, as this clearly has a significant effect on the operative 
severity score and therefore the expected mortality. 

We feel that this point should not detract from the central 
message of the paper that in physiologically matched 
patients, endovascular abdominal aortic aneurysm (AAA) 
repair was found to be associated with lower morbidi 
mortality rates than conventional AAA repair. Indeed 
publication of this paper, we have found that mortality for 
conventional AAA repair (in patients originally referred for 
possible endovascular repair) was almost directly 
proportional to the Portsmouth Physiological and Operative 
Severity Score for enUmeration of Morbidity and mortality 
(P-POSSUM) score when this was stratified (Table /) and we 
now calculate P-POSSUM scores on all patients who are 
being considered for AAA repair in an attempt to predict the 
risk of death. We feel that this may be a useful adjunct to 
clinical assessment, particularly as it can be used to quantity 
risk. 
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Table1 Mortality rates for conventional AAA repair according 
to P-POSSUM score (overall mortality 16-3 per cent) 
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P. R.F. Bell 

Department of Surgery 
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Identification of patients likely to benefit from 
biofeedback for outlet obstruction constipation 


Sir 
When biofeedback was first described as a treatment for 
constipation, the success rates ranged from 87 per cent’ to 100 
per cent” *. In most of the earlier series patients were chosen in 
whom the only diagnosis was paradoxical puborectalis 
contraction (PPC, anismus). As more experience has been 
gained the indications have broadened and it is not uncommon 
for patients to be referred when no other treatment is suitable’. 
Itis, therefore, notsurprising that more recentsuccess rates have 
ranged from 29 to 63 per cent®”. In our recent study’ of 194 
patients (median age 71 years), 63 per cent who completed the 
treatment protocol experienced complete success while this 
occurred in only 25 per cent of those who self-discharged from 
therapy (P<0-0001). The success rate for biofeedback for 
patients with constipation was less than previously reported, but 
did improve if patients were willing to complete treatment. 
McKee et al. (Br F Surg 1999; 86: 355-9) find that biofeedback 
for outlet obstruction is more likely to be successful in patients 
without evidence of severe pelvic floor damage. 
Biofeedback will undoubtedly continue to serve an important 
role in the treatment of patients with PPC, especially if selected 
through a variety of careful phystological and psychological 
tests. These individuals appear to be well motivated and without 
pelvic floor damage. Individuals with more severe degrees of 
PPC may be better treated by botulinum toxin’!!*. Patients 
with severe psychological disturbances may derive benefit from 
psychological counselling”. The large group in whom 
increased perineal descent, rectocele, rectoanal intussusception 
and sensory abnormalities are also present may not derive any 
benefit’*. Biofeedback remains morbidity-free and outpatient- 
based and allows the patient access to therapists who can devote 
time and energy to provide psychological guidance, counselling 
and muscular training. 
S. D. Wexner 
Department of Colorectal Surgery 
Cleveland Clinic Florida 
3000 West Cypress Creek Road 
Fort Lauderdale 
Florida 33309-1743 
USA 
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P. P. Tekkis, A. J. E. Bentley, H. M. Kocher, L. M. South, G. A. Trotter. Risk scoring in 
surgical patients. Br 7 Surg 1999; 86: 1225 (Letter). Please note H. M. Kocher’s correct 
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Book review 


Surgery at a Glance 


P. A. Grace and N. R. Borley 
275 X 219mm. Pp. 163 Ilustrated. 1999. Oxford: Blackwell Science. Price not 
supplied. 


This delightful book is the latest in the At a Glance series and 
only the second on a purely clinical subject. It follows the 
established pattern of the series with each topic covered by two 
pages, a conceptual diagram on the left-hand page and text on 
the right. The quality of the diagrams is such that for the 
majority of the topics the text is almost superfluous. General 
surgery and urology are covered in comprehensive fashion. 
There are sections on fractures and arthritis outlining basic 
principles, but orthopaedic knowledge would need 
supplementing from elsewhere. Curiously, there is a section on 
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the acute red eye and it is difficult to understand why this has 
been included. Itis aimed primarily at medical students, but any 
trainee who could reiterate its contents should have little 
difficulty with the clinical aspects of the Royal College of 
Surgeons of England membership examination. If you learn 
easily from diagrams this ıs the book for you. For senior staff 
involved with teaching much could be gained from reading this 
volume and then adopting a similar approach in sessions with 
the students. 


J. Doran 

University Hospital 
Queen’s Medical Centre 
Nottingham NG2 2UH 
UK 
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Scientific Surgery 


Cohn SM, Moller BA, Feinstein AJ, Burns GA, Ginzburg E, 
Hammers LW. Prospective trial of low molecular weight 
heparin versus unfractionated heparin in moderately injured 
patients. Vase Surg 1999; 33: 219-23. 

Some 104 patients with moderate injunes were randomized. Only two 
patents devetoped a deep vein thrombosts on ultrasonography, both after 
unfractionated heparin. There were five major bleeding complications in 
each group 


Fossati R, Confalomeri C, Torri V et al. Cytotoxic and hormonal 
treatment for metastatic breast cancer: a systematic review of 
published randomized trials involving 31,510 women. 7 Clin 
Oncol 1998: 16: 3439-60. 

This summery of 12 treatment comparnsons reveals scant evidence of 
effectiveness with only modest survival benefits. Quality of life data were 
sparse. 


Lobo DN, Riddick ACP, Iftikhar SY, Gudgeon AM. Home rectal 
evacuation prior to a colorectal clinic appointment: a prospec- 
tive, randomized controlled, single-blind trial. Colorectal Dis 
1999; 1: 158-61. 

Three groups of 50 patients were randomized to self-administered home 
microsnema, glycerine suppositones or control groups. Views with a rigid 
sigmoidoscope were best after the suppositones 


Taylor DW, Barnett HJM, Haynes BR, Ferguson GG, Sackett 
DL, Thorpe KE et al. Low-dose and high-dose acetylsalicylic 
acid for patients undergoing carotid endarterectomy: a rando- 
mised controlled trial. Lancet 1999; 353: 2179-84. 

Some 2849 patents having carotid surgery were assigned one of four 
different aspirin doses Combined rate of stroke, myocardial infarction or 
death was leas after lower dose aspinn (81 or 325 mg (5-4 per cent)) than 
higher dose aspirin (650 or 1300 mg aspinn dally (7 per cent, P=0 07)) 


Fisher B, Dignam J, Wolmark N, Wickerham DL, Fisher ER, 
Mamounas E et al. Tamoxifen in treatment of intraductal breast 
cancer: National Surgical Adjuvant Breast and Bowel Project B- 
24 randomised controlled trial. Lancet 1999; 353: 1993-2000. 
A total of 1804 women who had iumpectomy and radiotherapy for ductal 
carcinoma in stu were randomly assigned additional tamoxifen The 
Incidence of ‘breast cancer events’ after 5 years was lower in the tamoxifen 
group (8 2 versus 13-4 per cent, P=0 001). 


Peterson S, Hellmich G, Baumann M, Herrmann T, Henke G, 
Ludwig K. Preoperative radiotherapy ın the treatment of rectal 
cancer: long term results of a prospective randomuzed trial. 
Chirurg 1998; 69: 759-65. 

Ninety-three patents were randomized. Preoperative radiotherapy im- 
proved 5-year survival (P= 0-027) and the local recurrence rate (P= 0-08) 


Izbicka JR, Gawad KA, Quirrenbach S, Hosch SB, Breid V, 
Knoefel WT et al. Can stapled anastomosis ın visceral surgery 
still be justified? A prospective controlled randomized study of 
the cost-effectiveness of hand-sewn and stapled anastomoses. 
Chirurg 1998; 69: 725-34. 
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This study included 324 anastomoses in 200 patrants having a vanety of 
different bowel resections. Stapled anastomoses were quicker but more 
expensive. Stapling did not reduce complication rates (anastomosis leak 
rate 2-1 per cent) or hospital stay. 


Bonenkamp JJ, Hermans J, Sasako M, van de Velde CJH, Welvaart 
K, Songun I et al. Extended lymph node dissection for gastric 
cancer. N Engi 7 Med 1999; 340: 908-14. 

Some 711 patients having curative resection were randomly assigned to 
extended or routine lymph node dissection. Extended dissection increased 
penoperative mortality (10 versus 4 per cent, P=0 004) and complications 
(43 versus 25 per cent, P< 0-001) but the 5-year survival rate was similar 
(47 versus 45 per cent respectrvely) 


Ballotta E, Da Grau G, Saladini M, Abbruzzese E, Renon L, 
Tomato A. Carotid endarterectomy with patch closure versus 
carotid eversion endarterectomy and reimplantation. A pro- 
spective randomized study. Surgery 1999; 125: 271-9. 

The study included 336 operations Eversion endarterectomy resulted in 
fewer panoperative deaths (3 versus 0, P not significant), fewer 
penoperative strokes (5 versus 0, P= 0-03) and fewer late recurrent 
stenoses/occiusions (5 per cent versus none, P= 0 003) 


Ingle JN, Suman V, Kardinal CG, Krook JE, Mailliard JA, Veeder 
MH etal A randomized trial of tamoxifen alone or combined 
with octreotide in the treatment of women with metastatic breast 
cancer. Cancer 1999; 85: 1284-92. 

In this study of 135 women, the additon of octreotide did not improve the 
response rate (43 versus 49 per cant with tamoxifen alone) or survival 
(death hazard ratio 0 98, 96 per cent confidence interval 0 62—1.66) 


Durkin MT, Turton EPL, Scott DJA, Berridge DC. A prospective 
randomused trial of PIN versus conventional stripping in varicose 
vein surgery. Ann R Coll Surg Engl 1999; 81: 1714. 

There was no significant advantage to using the Perforate Invagination 
stripping method apart from a smaller exit wound at the knee in this study of 
80 patents. 


Sutton CD, White SA, Edwards R, Lewis MH. A prospective 
controlled trial of the efficacy of isopropyl alcohol wipes before 
venesection in surgical patients. Ann R Coll Surg Engl 1999; 81: 
183-6. 

The use of the alcohol swab had no effect on wound complications in 194 
procedures two patents developed an abscess, both after skin swab 
preparation. 


The British Journal of Surgery website can be found at 
www.bjs.co.uk. In addition to details of current and previous 
articles featured in Scientific Surgery, the website contains details 
of the Editorial Team and Board, instructions to prospective 
authors, links to other sites (such as The Cochrane Library) and 
forthcoming surgical events. The Editors welcome comments and 
suggestions about the website, either in writing or through the 
website address. 
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Instructions to authors 


The British Journal of Surgery publishes original articles, reviews and 
leading articles all of which are submitted to peer review. 


An article ıs reviewed for publication assuming that its contents have 
not been submutted simultaneously to another journal, have not been 
accepted for publication elsewhere and have not already been 
published. Any attempt at dual publication will lead to automatic 
rejection and may prejudice acceptance of future submissions. 
Please submit with your manuscript copies of any other papers 
(published, in press, or submitted for consideration elsewhere) that 
relate to the same subject. It is essential that you submut any other 
publications or submissions that use the same data set to allow 
assessment of any potential overlap. Indicate on the title page 
whether the paper 1s based on a previous communication to a society 
or meeting. Articles and therr illustrations become the property of the 
Journal unless nghts are reserved before publication. 

Send four copies of original articles and other editorial matter to: 
The Editor, The British Journal of Surgery, Blackwell Science Ltd, 25 
John Street, London WC1N 2BL, UK. Telephone: 0171 404 1831, 
facsimile: 0171 404 1927. Books for review should be sent to the same 
address. 


A covering letter must accompany all submissions, must be 
signed by all authors and must state whether an abstract of the 
work has been published - please provide an appropriate 
reference. Disclose in the covering letter any potential or actual 
personal, political or financial interest you may have in the material, 
information or techniques described in the paper. The Journal takes 
very seriously its obligation to assess and declare any actual or 
potenual conflicts of interest. The decision to publish or withhold 
such information will be made by the Editors. Acknowledge all 
sources of financial support. The first named author is responsible for 
ensuring that all authors have seen, approved and are fully conversant 
with its contents. The Journal accepts the criteria for authorship 
proposed in the British Medical Journal (BMF 1994, 308: 39-42). If a 
paper has more than six authors you should justify the inclusion of all 
names. Results of multicentre studies should be reported under the 
name of the orgamzing study group. Methods of recognizing 
contributors have been proposed (Lancet 1995; 345: 668). 


Disks 

Following final approval of articles you must submit the accepted 
version on disk. IBM-compatible disks would be preferred (3% inch). An 
accurate hard copy must accompany each disk, together with details of 
the type of computer used, software and disk system. Do not justify. 
Please send us digital versions of your figures. Ideally these should 
be sent ın native format or WMF if created in Windows. Files saved 
as PS, EPS, GIF and TIF may also be used, but please note that it may 
not be possible to modify them. Disks will not be returned to authors. 


Rejected manuscripts and illustrations will not 
normally be returned. 


Ethics 


Material relating to human mvestigation and animal experiments 
must comply with and be approved by local ethics committees. It 
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must conform to standards currently applied ın the country of origin. 
The Journal reserves the mght not to publish an arucle on the 
grounds that appropriate ethical or experimental standards have not 
been reached. Written consent-must be obtained from the patient, 
legal guardian or executor for publication of any details or 
photographs that might identify an individual. Submit evidence of 
such consent with the manuscript. 


Preparation of manuscripts 


The British Journal of Surgery subscribes to the policy of uniform 
requirements for manuscripts which facilitates resubmission of papers 
to journals without extensive recasting. Authors are advised to consult 
the New England Journal of Medicine (N Engl F Med 1997, 336: 309- 
15), or obtain Uniform: Requirements for Manuscripts Submitted to 
Biomedical Journals’ from The Editor, British Medical Fournal, BMA 
House, Tavistock Square, London WC1H 9JR, UK (cost £2.95 per 
copy). 

Authors are responsible for the accuracy of their report including 
all staustical calculations and drug doses. When quoting specific 
materials, equipment and proprietary drugs you must state in 
parentheses the brief name and address of the manufacturer. 
Generic names should normally be used. 


Original articles 
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Flat adenomas 


A. Cairns and P. Quirke 


University of Leeds and Leeds Teaching Hospitals NHS Trust, Leeds LS1 3EX, UK 


Flat adenomas were first described in 1985 when Muto et al. 
reported a series of 33 cases. They are easily missed at 
endoscopy, presenting as small reddish spots with or 
without a central depression. On microscopic examination 
they are usually seen to be tubular adenomas, with the 
adenomatous component being no more than twice the 
height of the adjacent normal mucosa”. The underlying 
muscularis mucosae has been described as thin and loose, 
supposedly providing little barrier to invasion by adeno- 
carcinoma . 

Despite reports emerging from Japan, Western endo- 
scopists and pathologists at first remained sceptical about 
the occurrence of flat adenomas in Western populations. 
The first reports of flatadenomas in the West did not appear 
until Lynch etal.’ described such lesions in a family under 
investigation for hereditary non-polyposis colorectal 
cancer. Reports from countries including Canada’, 
Sweden‘ and, more recently, the UK? followed, confirm- 
ing that flat adenomas do indeed exist in Western 
populations and are not solely an Eastern phenomenon. 

The prevalence of these lesions is unknown. Reports are 
difficult to compare because there are differences in 
terminology between the West and the East, and differences 
in sample populations. In the experience of Muto and 
colleagues’, up to 10 per cent of all adenomas are flat, while 
in the study by Kubota et al.” non-polypoid adenomas 
accounted for almost 20 per cent of adenomas found in 300 
surgical resection specimens. In the West, flat adenomas 
accounted for 8-5 per cent of adenomas in 8-6 per cent of the 
patients studied by Wolber and Owen’. Jaramillo et al.* 
found 109 flat neoplastic lesions in 24 per cent of 232 
patients. Fujii et a/.” reported 28 non-polypoid adenomas ın 
208 consecutive colonoscopies, accounting for 41 per cent 
of adenomas. Hart et al. found only four flat adenomas (one 
of which contained a focus of adenocarcinoma) in 3000 UK 
patients, although as this was a flexible sigmoidoscopy study 
the patients were all asymptomatic and the entire colon was 
not examined. The location of flat adenomas within the 
colon is also not well documented, but the transverse, 
descending and sigmoid colon seem to be preferred sites’”®. 

Why have reports of flat adenomas been slow to emerge 
in the West? One possibility is a problem of terminology, 
with Western endoscopists and pathologists removing and 
reporting these lesions but not categorizing them separately 
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as flat adenomas. Another possibility is that Western 
endoscopists, traditionally trained to observe polypoid 
adenomas, are simply overlooking the flat lesions. Flat 
adenomas are notoriously difficult to identify, but visualiza- 
tion can be improved by ensuring good bowel preparation, 
and using techniques such as dye spraying and magnifying 
colonoscopy (with an experienced endoscopist, preferably 
one trained in Japan). Dye sprayıng and magnifying 
colonoscopy are not routinely used in the West and, 
indeed, many Japanese workers would cite this as the 
principal reason why flat adenomas have not been reported 
as frequently. Series that make use of Japanese techniques 
in Western populations report a higher incidence of flat 
adenomas than series that do not*”. 

The advent of the flat adenoma has forced a review of 
current knowledge concerning the development of colo- 
rectal cancer. The concept that the majority of colorectal 
cancers arise from polypoid adenomas, known as the 
adenoma—carcinoma sequence, is well documented and 
widely accepted. Yet discrepancies in this model have been 
recognized for some time, notably the lack of an adenoma- 
tous component adjacent to some tumours, differing 
distribution of adenomas and carcinomas, and carcinomas 
developing where no precursor lesions had been identified. 
It has been suggested that some of these cancers may arise 
de novo, that is from normal colonic mucosa, without the 
intervening phase ofa polypoid adenoma. The flat adenoma 
is a prime candidate for a precursor of such carcinomas and, 
indeed, there are reports of flat adenomas adjacent to flat 
cancers. Wada et al.” identified flat adenomatous tissue in 
association with 21—32 per cent of flat cancers. 

There is some evidence to suggest that flat adenomas are 
more aggressive than polyps. In contrast to polypoid 
adenomas, small flat adenomas show a high proportion of 
severe dysplasia, up to 42 per cent’ in some series. Wolber 
and Owen’ noted that flat adenomas were ten times more 
likely to contain high-grade dysplasia than polypoid 
adenomas. p53 overexpression has also been reported by 
some authors”. 

In summary, despite early scepticism, flat adenomas do 
exist ın Western populations and undoubtedly play an 
important role in the development of some colorectal 
cancers. The prevalence and natural history of these lesions 
have not yet been fully elucidated and further research is 
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required. The discovery of flat adenomas and flat carcino- 
mas is disconcerting for those involved in colorectal cancer 
surveillance and has important implications for colorectal 
cancer screening programmes. 
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Clinical dilemma 
I SE a 


A patient declines mastectomy 


A 40-year-old woman with a small breast cancer and extenstve 
ductal carcmoma in situ (DCIS) on mammography refuses 
mastectomy. What considerations apply to the best management of 
such a situation? Mr Dick Rainsbury of the Royal Hampshire 
County Hospital, Winchester, UK, replies. 


Surprisingly few patients question conventional medical 
advice or refuse treatment in today’s climate of evidence- 
based patient choice. Still, a mastectomy may occasionally 
be refused and for very different reasons, but lack of 
understanding, inadequate information, poor communica- 
tion and fear of mutilation are common factors. The 
problem may be compounded by inappropriate advice 
about surgical options. Faced with this dilemma, the 
surgeon has a dual responsibility to respect the patient’s 
viewpoint and to review three key aspects of investigation 
and management with her: treatment options and risks, 


avoiding local recurrence, and limiting cosmetic deformity. 


Treatment options and risks 


Informed advice about treatment requires complete histo- 
pathological data and multidisciplinary review in order to 
establish the extent of disease, treatment options and 
prognosis. This cannot be based on tumour size and 
radiological appearance alone. Consider two premeno- 
pausal women with identical mammograms showing 
segmental microcalcification around a small carcinoma 
which has been confirmed by triple assessment. The first 
patient has a l-cm, grade 3, node-positive, oestrogen 
receptor (ER)-negative ductal carcinoma surrounded by 
intermediate-grade, non-comedo DCIS and benign seg- 
mental microcalcification. The DCIS has been excised with 
10-mm margins and the invasive tumour scores 6-2 using 
the Nottingham Prognostic Index (NPI)', predicting a 
15-year survival rate of less than 15 per cent. The second 
patient has a l-cm, grade 1, node-negative, ER-positive 
ductal carcinoma, asodad with extensıve intraductal 
carcinoma (EIC) and malignant microcalcifications which 
abut the resection margin in several places. ‘The NPI is 2-2, 
predicting a 15-year survival rate of over 90 per cent. 
Treatment of the first patient must focus on reducing the 
considerable risk of metastasis and death. The life-tume risk 
of local recurrence is very small and marked deformity 
resulting from extensive local excision can be avoided. It is 
the second patient who presents the real dilemma. She 
carries a considerable life-time risk of local recurrence 
because of her near-normal life expectancy and major risk 
factors for such recurrence (EIC, positive margins’). 
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Treatment must be focused on reducing local recurrence 
by mastectomy or extensive re-excision, but both lead to 
marked deformity. 

Effective communication of the type of risk ın each 
case may be hampered by the disproportionate emotional 
sensitivity experienced by many patients who equate the 
need for mastectomy with a dire prognosis. Confusing 
concepts, such as the favourable prognosis of ‘extensive’ 
DCIS and the paradoxical need for radical treatment in 
spite of early disease, demand careful and repeated 
explanation. Too much information can lead to confusion 
about essential details such as invasion, local recurrence 
and metastasis, and the specialist nurse plays a pivotal 
role as patient advocate and confidante. By identifying 
areas of doubt, uncertainty and misunderstanding, con- 
cerns about treatment can be addressed and resolved at 
an early stage. 


Avolding local recurrence 


Selecting an approach which limits local recurrence while 
avoiding severe deformity is the key to resolving this clinical 
dilemma. Minimizing risks of recurrence requires careful 
preoperative investigation, peroperative specimen orienta- 
tion and radiology, and postoperative margin and cavity 
wall analysis, providing essential data to inform both 
surgeon and patient about treatment options. A stepwise 
approach will help the patient to understand the limitations 
of breast-conserving surgery and allow the surgeon to give 
advice based on hard data. 

In a patient with a small ‘minimally invasive’ cancer 
(1-10 mm), decisions about the appropriateness of breast- 
conserving surgery will hinge on the adequacy of excision 
of the surrounding DCIS. Resection can be enhanced by 
high-quality mammography, ultrasonography and mag- 
netic resonance imaging which help to exclude rare 
multicentric disease and to delineate non-calcifying 
DCIS. Using an index based on DCIS grade, size and 
margins (Van Nuys Prognostic Index’) will help to 
identify those patients who can safely avoid mastectomy 
or radiotherapy. Radiotherapy after limited ars of 
DCIS reduces local recurrence by 50 per cent’ and 
tamoxifen adds further to this benefit’, but simular rates 
can be achieved by wider excision alone®, avoiding 
adjuvant treatment but risking volume loss and defor- 
mity. Patients should be informed of their personal risk 
of local recurrence, and that 50 per cent of such 
recurrence after breast-conserving surgery is invasive—a 
risk virtually eliminated by mastectomy. 


British Journal of Surgery 1999, 86, 1491-1492 1491 


1492 Clinical dilemma « R. M. Rainsbury 


Limiting cosmetic deformity 


Breast deformity is a major issue for many patients and its 
probability 1s related to tumour position, specimen size and 
breast volume. Deformity during breast-conserving surgery 
can be avoided by using volume replacement with 
myocutaneous or myosubcutaneous flaps, or volume 
displacement with dermoglandular flaps to fill resection 
defects. Furthermore, a ‘mirror-image’ reduction of the 
contralateral breast can restore symmetry when treating 
upper outer quadrant tumours. Familiarity with these 
techniques facilitates wide margin-free resection of up to 
50 per cent of the breast volume during conserving surgery 
without significant cosmetic penalty’. 

When mastectomy is unavoidable because of widespread, 
multicentric or subareolar disease, immediate and delayed 
reconstruction should be discussed. The patient outlined in 
this clinical dilemma would benefit from comprehensive 
information and advice, and an opportunity to meet others 
who have undergone reconstruction. Moreover, skin- 
conserving techniques combined with myocutaneous 
reconstruction can now achieve life-like glandular replace- 
ment within the native skin envelope, without increasing 
complications or local recurrence’®. 

An approach which combines risk assessment with risk 
reduction and the avoidance of deformity by appropriate 
reconstruction will go some way towards resolving the 
dilemma. A second opinion should be sought if these steps 
fail to resolve any lingering doubts and uncertainties. 


R. M. Rainsbury 
Royal Hampshire County Hospital 
Winchester SO22 SDG 
UK 
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Combined inguinal and pelvic lymph node dissection for 


stage Ill melanoma 


T. M. D. Hughes and J. M. ‘Thomas 


Melanoma and Sarcoma Unit, Royal Marsden Hospital NHS Trost, Fulham Road, London SW3 6JJ, UK 


Correspondence to: Mr J. M. Thomas 


Background: The incidence of melanoma is increasing in the UK and a significant number of patients 
are still presenting with primary lesions of poor prognosis. As a consequence there is likely to be an 
increasing number of patients with lymph node metastases for whom the appropriate extent of groin 
dissection remains controversial. This review summarizes the evidence to enable surgeons to make an 
informed decision about the management of patients with melanoma metastases to the groin lymph 
nodes. 

Methods: A Medline search was performed to identify all English language articles about melanoma 
containing the words lymphadenectomy, lymph nodes, inguinal or lymphoedema. Eighty-seven relevant 
articles were selected from 3904 abstracts retrieved; 34 were related directly to the aim of this review. 
Results: There are no randomized controlled trials comparing the outcome of combined inguinal and 
pelvic lymph node dissection (CLND) and superficial inguinal lymph node dissection (SLND). Excision 
of pelvic lymph node metastases is reported to yield a 5-year survival rate of 0-35 per cent. Recurrence 
within the pelvis occurs in 9-18 per cent of patients after SLND and in less than 5 per cent after CLND. 
Morbidity following either CLND or SLND is poorly reported. Major long-term lymphoedema limiting 
patient activity affects 6-20 per cent of patients after groin dissection. Cloquet’s node was demonstrated 
in one study to be a useful predictor of pelvic lymph node involvement. Patients may be selected for 
pelvic node dissection on the basis of clinical findings, the results of pelvic computed tomography and 
the status of Cloquet’s node. 

Conclusion: The controversy surrounding the appropriate management of cytologically positive 
inguinal nodes in melanoma can be resolved only by a prospective randomized trial comparing CLND 
with SLND. Morbidity and local disease control must be measured as outcomes in addition to disease- 


free and overall survival. 


Paper accepted 31 August 1999 


Introduction 


Controversy and uncertainty remain about the appropriate 
management of patients with regional melanoma metas- 
tases to the groin. There is an extensive literature on elective 
lymph node dissection for stage I and II disease and, more 
recently, on the role of sentinel lymph node biopsy to detect 
occult lymph node metastases. However, the extent of 
surgery for patients with known inguinal melanoma 
metastases has drawn less attention. 

There are sharply conflicting views on the role of pelvic 
lymph node dissection (PLND) as an extension of inguinal 
lymphadenectomy. Pelvic node clearance includes at a 
minimum dissection of the external iliac and obturator 
lymph node groups’, and for that reason the terms ‘iliac’ 
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and ‘ilioinguinal dissection’ are regarded as misleading. 
Some authors argue that PLND should not be performed as 
it carries an increased morbidity with no umprovement in 
overall or symptom-free survival rates’~’. Others have 
found a therapeutic benefit with little difference in 
morbidity? t°. In the middle ground, studies have found a 
small group of patients who may have benefited from 
PLND!!-)?, This article reviews the published results on 
combined superficial inguinal and pelvic lymph node 
dissection (CLND) for stage I melanoma in the groin. 
As with any intervention in oncology, the outcome of the 
surgical management of groin lymph node metastases must 
be measured in terms of survival benefit, recurrence rate, 
symptom control and morbidity. This review also examines 
factors that may allow selection of patients for CLND. 
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Survival 


The detractors of CLND recognize no survival benefit of 
the more extensive procedure over superficial inguinal 
ND). Their impression is that 
pelvic nodal involvement indicates an advanced stage of 
disease in which systemic spread is inevitable; the advanced 
pelvic node component rarely becomes an issue of clinical 
relevance. The survival of patients with positive pelvic 
nodes following CLND is presented in Table 1. In 1989 
Coit and Brennan? tabulated the survival of patients with 
positive pelvic nodes from the seven studies available at that 
time, including their own results. Thirteen (8 per cent) of 
156 patients survived for more than § years. A significant 
proportion of patients in these studies was deemed to have 
had palliative rather than therapeutic resection, that is 
patients had stage IV disease at the time of operation. 
Kissin eta/.'’, in 1987, reported a 25 per cent 5-year 





survival rate for patients with one involved pelvic node, a 
rate that dropped to 14 per cent if two nodes were involved. 
Recently, Mann and Coit? presented new data from 
Memorial Sloan-Kettering Cancer Center on patients with 
involved pelvic nodes, showing a median survival of 
19.5 months and a $-year survival rate of 35 per cent. 
Karakousis and Driscoll’? have updated the results from 
Roswell Park on a regular basis and have most recently 
described 48 patients with pelvic node metastases accrued 
over a period of 17 years. The overall 5-year survival rate 
was 34 per cent and the disease-free survival rate was 21 per 


cent. Survival was not related to the number of positive 
pelvic nodes. Strobbe etal." recently presented a 25-year 
experience from Amsterdam. Over this period 71 patients 
were identified with positive pelvic nodes. The 5-year 
survival rate was 24 per cent and the 10-year rate 20 per cent. 
Untortunately, the last three studies do not state the 
absolute number of 5-year survivors, but they do include 
relatively large numbers of patients with a long follow-up. 

There has been no appropriately stratified randomized 
controlled trial to allow accurate assessment of the potential 
survival benefit of CLND over SLND. Mann and Coit® 
compared SLND and CLND in patients matched for 
prognostic factors and found no survival difference. 
However, patients undergoing CLND were selected on 
the basis of either clinical or radiological suspicion of pelvic 
nodal disease and so represented a poorer prognostic group. 





Local symptomatic control 


Proponents of CLND claim that the procedure offers better 
control of the disease in the nodal field. Their concern is 
that unresected involved pelvic lymph nodes will become 
symptomatic following therapeutic SLND. The potential 
extent of the problem may be estimated from available data. 
Approximately 25 per cent of patients having SLND for 
clinically and histologically positive groin nodes have 
unresected involved pelvic lymph nodes (Table 2). At least 
50 per cent of these patients develop significant systemic 
disease and die within 18months of groin dissection 


Table1 Survival of patients with melanoma metastases to pelvic lymph nodes 








Study i aian survi 
1931-1956 46 NACS E Xo 
z 4970-49800 a 


No. with positive 





“Median survival N 







“Eight patients in this group were not suitable for 5-year follow-up: 710-year survival figures; six other patients were alive and metastasis-free at 6, 8, 19, 
21, 24 and 28 months. MSKCC, Memorial Sloan-Kettering Cancer Center; UCLA, University of California at Los Angeles; RPMI, Roswell Park 


Memorial Institute, RMH, Royal Marsden Hospital, MDACC, M D Anderson Cancer Center: NA, not available 
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Table2 Rate of pelvic lymph node involvement in patients with positive superficial nodes 





Values in parentheses are percentages. “Patients were selected for pelvic lymph node dissection (PL ND) on the basis of superficial Iyraph node (SLM 





positivity. Nine further patients had iliac lymph node biopsy; all were negative. Fifteen further patients had superficial lymph node disseetian. The 
selection criteria were not stated. {Some 47 of 238 elective lymph node dissections (ELNDs) and 86 of 148 therapeutic lymph node di sections f a o 


included PLND. The rate of positive pelvic lymph nodes (PLNs) may be underestimated. §Of113 °F LNDs, 68 were superficial only; 22 of $4 rhe 





combined lymph node dissections were positive. {Three patients developed pelvic nodal recurrence after negative ELND 


(Table 1). Therefore, it may be predicted that troublesome 
pelvic nodal involvement following therapeutic SLND 
would occur in no more than 12 per cent of patients at 
18 months. Coit and Brennan’ reported groin recurrence in 
19 (9 per cent) of 203 patients who had positive dissections, 
with no difference between CLND (= 119) and SLND 
(n= 84). Singletary etal. evaluated 264 therapeutic groin 
dissections. Groin recurrence occurred after SLND in 31 
(23 per cent) of 133 patients and after CLND in 12 (9 per 
cent) of 131 patients; only one patient developed sympto- 
matic pelvic disease. 

Mann and Coit’ found among 113 patients undergoing 
therapeutic dissection that one (2 per cent) of 46 who had 
CLND and seven (9 per cent) of 77 who had SLND had 
recurrence first in the groin. The majority of these 
recurrences were successfully treated with further surgery. 
Calabro etal. reviewed the pattern of relapse after 1001 
positive lymph node dissections; 17 per cent of patients 
developed recurrence in the nodal field after groin 





dissection. Nodal recurrence was related to the number of 


positive nodes at the original diser orion and the presence of 
extranodal spread. Harman et a/.'” described an 18 per cent 
pelvic node recurrence rate following 82 SLNDs and a 3 per 
cent recurrence rate following 98 CLNDs. Unfortunately, 
only the last of these studies have differentiated between 
wound and pelvic recurrence. The present authors conclude 
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that there is some evidence to support CLIND on the basis 


that it achieves significantly better local control of disease. 


Morbidity 


Inguinal lymph node dissection is associated with 
cant postoperative complications. There has been little 
progress in reducing the rate of wound imfection or 


SRE 


decreasing seroma formation. While adding PLND does 
not dr anial increase operating time in experienced 
hands!”, there is considerable concern that it increases he T 
short- and long-term morbidity. As is the case with survival, 
these outcomes have not been assessed in a controlled trial. 
The reporting of complications and lymphoedema has 
tended to be subjective and variable between centres. 

The risk of lymphoedema i is one of the greatest concerns 
for patients who have been recommended an inguinal 
lymph node dissection; PL ND is perceived to increase that 
risk pes Holmes et af.” l 
dissection, selected for CLND on the basis of frozen secnon 
of suspicious superficial nodes. Lymphoedema was said to 


t evaluated 84 patients: aftel 





be present if the circumference cetie operated leg exceeded 


pg 
that of the opposite by more than 2 cm, Twenty patients (24 
per cent) had lymphoedema, w hich was present in the thigh 
alone in 11 cases. Eighteen patients reported some degree of 


limitation of activity but only three described serious 
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alteration in their lifestyle. This study did not compare 
CLND with SLND. Urist et gl., using similar criteria, had 
similar findings; the problem relating to CLND could not 
be analysed as only two of 63 patients had CLND. 

James** used volume displacement to assess lympho- 
edema after CLND, 80 per cent of patients had a difference 
of more than 100 ml in water displacement between legs, 
and in 30 per cent the difference was greater than 500 ml, 
with 25 per cent of all patients experiencing some limitation 
of activity. A further survey in which the assessment of 
lymphoedema was purely clinical recognized moderate to 
severe lymphoedema in 6-6 per cent of patients; CLND was 
the most significant risk factor but the actual number of 
patients was not provided in the report”. Interestingly, no 
increase in the rate of lymphoedema was observed in 
patients who had significant early postoperative morbidity. 
Baas etal.” reviewed 66 patients at a median of 4 years after 
CLND. Volume displacement was used to assess lymphoe- 
dema. Seven per cent of patients had more than a 20 per cent 
volume difference while 75 per cent had no significant 
difference between legs. Restriction of function was found 
in 9 per cent of the 66 patiencs. 

Karakousis and Driscoll’, who have one of the most 
extensive and well documented experiences with inguinal 
lymph node dissection for melanoma, have found no 
significant difference in wound complication or lymph- 
oedema rates between CLND and SLND. Moderate to 
severe lymphoedema occurred in 12 per cent of their 
patients. These authors emphasize that, with appropriate 
advice and pre-emptive intervention, lymphoedema need 
not create a significant problem for the majority of patients. 
Patients should expect leg swelling in the first 6 months 
after operation and should wear a class H compression 
stocking which includes most of the thigh. It is apparent 
from the present review that there is little evidence to 
support the notion that CLND is associated with greater 
morbidity than SLND. 


Predicting pelvic node positivity 


The dilemma of whether to perform pelvic dissection or not 
for stage IH melanoma affecting the groin is somewhat 
analogous to the dilemma that surrounds elective lymph 
node dissection for stage I and I melanoma. In clinical stage 
I and IH melanoma the risk of occult nodal metastases is 
approximately 15~—20 per cent and so only a relatively small 
proportion of patients could possibly benefit. Based on two 
prospective randomized trials of elective node dissection, 
the procedure has largely been abandoned**”>.. The validity 
of these trials has reasonably been questioned because of 
lack of stratification for known prognostic factors”°. Balch 
and co-workers” have demorstrated an advantage in some 
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subgroups. Undoubtedly, the problem with elective node 
dissection has been that the subgroups of patients who 
might benefit have been difficult to define. The introduc- 
tion of sentinel node biopsy may allow surgeons more easily 
to select patients with clinical stage I and H melanoma for 
lymph node dissection. The outcome of a randomized 
prospective multicentre trial is keenly awaited. 

The surgeon dealing with stage IH melanoma of the groin 
is confronted with a similar problem. Patients with 
histologically proven metastases to superficial inguinal 
lvmph nodes have a 20-30 per cent chance of harbouring 
pelvic lymph node metastases (Table 2). It is this group of 
patients that would be most likely to obtain some benefit 
from PLND. Few studies have analysed the risk of pelvic 
node positivity when the superficial nodes are involved. 
Factors to consider include the clinical status of the groin, 
the number of positive superficial nodes involved, the status 
of lymph nodes in the femoral canal (Cloquet’s nodes) and 
the results of preoperative computed tomography (CT) of 
the pelvis. 

The clinical status of the groin before dissection is a crude 
measure of the extent of regional disease and as such is a 
useful indicator of pelvic node status. The introduction of 
sentinel node biopsy will probably raise the issue of 
appropriate management of a clinically negative and 
histologically positive groin. Table 1 shows that few studies 
dealing with pelvic lymph node status have differentiated 
between clinical and subclinical superficial inguinal nodal 
involvement. In the available studies, pelvic nodes were 
positive in 18 (16 per cent) of 114 patients with histologi- 
cally positive superficial inguinal lymph nodes following 
elective (prophylactic) CLND, and in 151 (28 per cent) of 
548 patients with clinically involved inguinal nodes who had 
CLND. The difference in pelvic lymph node positivity 
between elective and therapeutic lymph node dissection is 
significant {y° test, P= 0-03). The usefulness of the clinical 
state of the groin as a selection factor has been questioned by 
Finck et al.'*, who found that three of four 5 -year survivors 
following positive PLND had clinically negative groins. 
While the evidence available is inconclusive, clinically 
occult disease does not preclude a benefit from CLND. 
This has implications for the further surgical management 
of patients following a positive sentinel node biopsy. The 
rate of pelvic lymph node positivity following positive 
sentinel node biopsy is yet to be reported. 

The relationship of the number of involved superficial 
inguinal nodes to the status of pelvic nodes may provide a 
more accurate tool for decision making. Table 3 summarizes 
the available data. One positive superficial node carries a 15 
per cent chance of lymph node involvement, two to three 
positive superficial nodes approximately a 25 per cent 
chance, and four or more positive nodes at least a 50 per cent 
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Table3 Predicting pelvic node status by the number of involved 
superficial nodes 


pelvic nodes 





chance. It has been well documented that the number of 
involved inguinal lymph nodes is the most important 
prognostic factor in stage II disease; patients with four or 
more involved nodes have a 25 per cent 5-year survival rate 
compared with close to 50 per cent for those with three or 
less! l. The poor outcome associated with CLND may 
be due to patient selection biased towards those with a 
greater number of involved superficial nodes and therefore 
an inherently poor outcome. It may well be that those with 
minimal inguinal disease are the group of patients who have 
the greatest chance of therapeutic benefit from CLND 
because of the lower risk of disseminated disease. Similarly, 
extranodal extension of the metastatic disease may encou- 
rage more heroic surgery. Unfortunately, this finding, 

irrespective of nodal number, Or redzes the 5-year survival 
rate to no more than 15 per cent” 

Patients with an unknown primary have, with few 
exceptions, fared as well, if not better, than those with a 
known primary'*"*"”, All three long-term survivors in the 
series presented by Jonk eta/.'* had unknown primaries. 
This phenomenon may recommend this unusual group of 
patients to an aggressive surgical approach. 

The node of Cloquet is aei in the femoral canal 
medial to the femoral vein. The histological status of the 
node may reflect the status of the pelvic lymph nodes and 
assist in selection of patients for PLND. Coit and Brennan“ 
have evaluated the status of Cloquet’s node as a marker of 
pelvic node disease; histological examination of Cloquet's 
node was negative for tumour in 60 cases and in 38 (97 per 
cent) of these cases there was no pelvic lymph node 
involvement. Of 24 patients with a positive Cloquet node, 
19 (79 per cent) had positive pelvic nodes. Nevertheless, this 
impressive specificity of 92 per cent has not been 
eeproduced in limited but more recent data? or in earlier 
work**. It seems appropriate for accurate assessment of 
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Cloquet’s nodes to be part of any ongoing evaluation of 
inguinal lymphadenectomy, 

Many patients presenting for ingumal ivmph node 
dissection will have been staged with a 
The aims of CT are twofold. First, the detection ol 
suspicious pelvic lymphadenopathy may effect wdy select 
patients for PLND with curative intent. Second, : 
of sizeable pelvic metastases that are likely to become 
symptomatic would select patients for palliative PLN 1). 
Mann and Coit’ selected patients for CL? 
clinical or radiological suspicion of pelvic node disease: 2] 
of 45 therapeutic CLNDs yielded positive pelvic nodes. 


bdominope ivic cor. 
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The present authors assume, given that all dissections were 
undertaken with curative intent, that the decision to 
perform CLND was based largely on CT Seven 
of the 67 patients who had SLND relapsed in the pelvis. 
‘Two recent stu dies have examined the role of (CT im stage 
II melanoma’**. It is apparent that the majority of 
patients with stage II] melanoma at the respective institu 
tions had CT. 
exceeded by the number of false positives. However, the 
question of pelvic scanning for the detection of pelvic 
lymphadenopathy was not addressed directly. Sterne eral.’ 
evaluated CT in a sample of 16 patients having CLND. 


findings. 


The true positive yields were small and were 


Three of eight positive scans were confirmed as true 
positives and seven of eight negatives as true negatives, 
Since scans of the pelvis are performed m most patients 
before lymphadenectomy and appear to be used to select 
patients for CLND, it is important that the sensitivity and 


specifict ty of this investigative tec hnique are assessed in 





future studies. 


Conclusion 


1 


CLND appears to carry a small but definite theraper 
benefit. The contention that increased | 
from CLND compared with SLND ts not supported t 

evidence. Selection of appropriate patients for the more 
extensive procedure would be ideal, but at present there are 
no well proven selection criteria. 
rounding the appropriate management of cytologically 
positive inguinal nodes in melanoma can be resolved only by 


eat ran 
t 2 or a e 
DOTOIGIES FES HTS 


The controversy sur- 


evidence from a prospective randomized trial, At present 
the authors advocate CLND when the groin is heavily 
involved clinically, when nodes are palpable in the peivis, 
when Cloquet’s node is histologically positive for tumour or 


when pelvic CT demonstrates pelvic lymphadenopathy. 
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Background: Over the past 10 years xenotransplantation has generated much interest in the hope that 
it will enable us to overcome the current lack of human organ donors. This review examines the 
evolution and current therapeutic strategies that have been developed to overcome the predominant 


problem of graft rejection. 


Methods: A literature review was undertaken using a Medline search from January 1966 to August 


1999. 


Results and conclusion: Despite the considerable advances that have been made in molecular 
biological techniques, xenograft rejection cannot be prevented without significant immunosuppression 
and toxic side-effects. The problem of delayed rejection, in particular, will probably be very difficult to 
overcome, although some of the difficulties associated with hyperacute rejection have been resolved. 
The potential risk of porcine endogenous retrovirus transmission has generated much debate recently, 


but it is likely that some of the important issues relating to xenotransplantation will never be resolved 


until carefully regulated clinical trials are allowed to begin. 


Paper accepted 5 October 1999 


Introduction 


Xenotransplantation is the transplantation of organs or 
tissues between different species. During the past decade it 
has generated a great deal of interest, predominantly 
because of its potential to provide unlimited donor organs 
to supply rapidly growing transplant waiting lists (Fig. 1 ie 
Xenotransplantation should no longer be regarded simply 
as an experimental pursuit as it is likely to become a clinical 
reality in the near future. Admittedly, work must still be 
done to make the procedure safe and successful but, with the 
current lack of human organ donors, there is unlikely to be 
any other solution to the transplant problem. There is a 
particularly urgent need to expand the donor pool for 
patients awaiting cardiac transplantation who often die 
while on the waiting list. 

The major barrier to clinical success has been the 
development of effective treatment strategies to avert the 
antibody-complement-dependent, hyperacute rejection 
(HAR) response that occurs immediately after exposure of 
the donor organ to a recipient’s blood flow. This review 
outlines the evolution of xenotransplantation and discusses 
strategies aimed at making it a successful clinical entity. 
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Evolution of clinical xenotranspilanitation 


Clinical xenotransplantation can be traced back to 1594 
when an islet xenograft was performed in a !5-vear-old 


child who received pancreatic fragments from s sheep”. 
Since then there have been a number of 





publications 
demonstrating successful xenotransplantation im animals 
but, for the purposes of this section, discussion wili be 
restricted to xenotransplantation in humans. 


The results of early xenotransplants, previousiy calles 
heterotransplants, were very poor (Table) i 






absence of immunosuppression, most senoyrats 
cumbed almost immediately to graft rejection. With the 
of the first 


introduction IMMUNOSUPPrEssive 


(azathioprine and steroids), surgeons resumed 


xenotransplantation in the early 1960s, At that time it was 
assumed that appropriate Immunosuppression w 





theory, allow an organ from a closely related species 
primate) to be used successfully. 


In 1964 Reemstma etal.” reported a series oF patients 
receiving kidneys from chimpanzee donors, using 





irradiation, azathioprine, actinomycin © and 


imMmunosuppression. The results were better historically 
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Kidney transplants 
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Fig.1 Discrepancy between number of patients awaiting renal transplantation compared with the number of renal transplants 


performed in the UK! 


Table 1 Xenografts before the era of immunosuppression 
Reference ee 


Williams? 
Princeteau* 


but the impact was not as good as had been hoped for; the 
longest survival was only 9months (Table 2)°"*, With 
further experience it became clear that organs from a 
different species could maintain life in a human recipient, 
but graft rejection similar to that seen after allotransplanta- 
tion still occurred. At that time more success was achieved 
with ex vive perfusion of animal livers than with xenotrans- 
plantation, suggesting a need for better immunosuppres- 
sion“. Reports of clinical xenotransplants were sporadic 
doane the 1970s but in 1985 a new era resumed after the 
Baby Fae baboon heart to human xenograft. It was assumed, 
because of the immunological immaturity of the neonate 
recipient and the use of a new immunosuppressive agent 
called cyclosporin, that the baboon heart xenograft would 
function for longer. The child survived for 20days, 
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succumbing to progressive xenograft rejection”'. It was 
clear, despite use of the very best immunosuppressive agents 
available, that long-term survival could still not be achieved. 
Further clinical xenografts or ex vivo reperfusion” * were 
described by workers in Poland**, Los Angeles?? and 
Pittsburgh~’, USA, the latter group performing baboon to 
human liver eioan: One such case involved a 35-year- 
old patient with hepatitis B and human immunodeficiency 
virus infection™. Baboon donors were preferred because of 
the resistance of their livers to hepatitis B infection. 
Immunosuppression with FK 506, prednisolone and cyclo- 
phosphamide was used and one patient survived for 70 days. 
The Polish experience was less encouraging; their recipient 
received a pig to human heart xenograft, but survived for 
less than 24h`*. Interestingly, both of the above xenografts 
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Table2 Nenografts in the era of immunosuppression 







ae ae Tissue 


had little evidence of rejection. In the case of the liver 
xenograft, the recipient’s hepatic profiles became those of 
the baboon with no obvious adverse effects. 


The transplantation of porcine fetal islets into human 
insulin-dependent diabetic patients has also been at- 
tempted, both by intraportal infusion and by placement 
under the kidney capsule. Unfortunately, for neither 
method were clear increases in serum C-peptide levels 
demonstrated”? 77°, All 12 patients had received previous 
renal allografts with standard triple immunosuppressive 
therapy (cyclosporin, azathioprine and prednisolone). In 
the first five patients porcine C-peptide K as Genes in the 
urine; the longest duration was 289 days’’"!. Fetal porcine 
neural cells have also been implanted into patients with 
Parkinson’s disease and cell survival has been documented 
for at least 8 months”. 


Which organ donor? 


Putting aside the immunological problems of organ 
rejection, a xenograft must have similar physiological and 
morphological characteristics to those of the recipient. In 
general terms the most obvious choice of animal is the large 
non-human primate, such as the chimpanzee. In physiolo- 
gical terms humans and chimpanzees have marked uu 
rities and their genomes differ by only 3 per cent’ 

Nevertheless, chimpanzees pose logistical problems, suck 
as near extinction, a slow rate of reproduction and other 
drawbacks of large-scale primate breeding. These con- 


©1999 Blackwell Science Led 


S.A. White and M. L. Nicholson * Xenetransplantation 1501 


Chimpanzee =O ME s 
a a 


siderations have led investigators to seek an animal donor 
that is phylogenetically unrelated”’ 

Ethical considerations and cost effectiveness favour pigs 
as the species of choice. Ethical constraints are buriy 
restrictive, but pigs are freely 
consumption” 
animals of comparable size. 


breed, 


compared with primates, 


slaughtered for human 
and have several advantages over other 
They require less space to 
and are easy and inexpensive animals ta feed 
sheep, cattle an cl ERITA n 
More importantly, pigs have a high reproductive capacity. 
with oestrus cycles every 3-4 weeks producing large litters 
of up to 20 piglets which reach sexual maturity 

6months*®. Although porcine organs have remarkable 
physiological and anatomical e ta those of 
humans, attention must be paid to hormone secretion, 
enzyme transmitters and growth factors”. Certair ar the last 
might stimulate a xenogeneic donor organ to undergo 
uncontrolled growth in, for example, a porcine n cart TO 
human combination. Despite similarities between hun 

and porcine albumin (65 per cent), erythropoietin (> 24 
cent) and complement (70 per cent), some of these elements 


may be non-functional in the transplant setting, Porcine 


good example of rhis 


ar 


? 
per 


erythropoietin in a primate host is a 
33 
phenomenon’. 


Xenograft rejection 


HOW OOD 


After investigations by Perper and Najarian 
realized that there were distinctly different rates of rejection 
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between phylogenetically distant donors (dog to pig) 
compared with closely related species (chimpanzee to 
human). At the time it was proposed that the presence of 
cytotoxic antispecies antibodies (preformed natural anti- 
bodies; PF NAs) within the reeipient’s circulation mediated 
the rapid onset of xenograft rejection after exposure to 
donor endothelium. Based on this, the descriptive terms 
‘concordant’ and ‘discordant’ pairs were used to differenti- 
ate between xenografts with prolonged graft survival and 
those that were rapidly rejected”. 

‘There are a number of ways to prevent HAR in some 
discordant species combinaticens and HAR does not occur at 
all in concordant combinations. Even so, rejection still 
occurs 2~3 days later and this process has been described as 
delayed xenograft rejection (DXR), or acute or accelerated 
vascular rejection. The predominant difference between 
HAR and DXR is that the latter is a slower non- 
complement-dependent process (type IT endothelial activa- 
tion)". There are many aspects of xenograft rejection that 
are likely to have an important influence on graft survival. It 
is thought that a concurrent interplay between PFNAs, 
complement activation and cell-mediated immunity in- 
duces xenograft rejection. These individual components 
will now be discussed with the discordant pig to human 
model in mind. 


Preformed natural antibodies 


The role of xenoreactive PFNAs in the pathogenesis of 
xenograft rejection has remained controversial for many 
years. The binding of human PFNAs to donor xenogeneic 
tissue, particularly vascular endothelium, triggers activation 
of the complement cascade and HAR (type I endothelial 
activation) within minutes, similar to that seen in ABO- 
incompatible allografts. Many animals have circulating 
antibodies that react with cells and tissues from totally 
unrelated species without any previous antigenic immuni- 
zation. The predominant target epitope for human PFNAs 
on porcine organs is the @1,3-galactosyl epitope. PFNAs 
and their target antigens are not well characterized but 
immunoglobulin (Ig) M subtypes are the most abundant 
and most damaging during HAR™. Studies have shown that 
nearly all humans possess PFNAs against various carbohy- 
drate antigens expressed on a number of cell types, 
particularly the vascular endothelium™’™*. It is estimated 
that 0-1-0-2 per cent of all B lymphocytes, mainly of the 
CD5-positive subset, spontaneously produce them*’™*”. 
The origins of PFNAs are unknown but some subclasses 
show a preponderance of IgG,°". In healthy humans this is 
produced in response to polysaccharide antigens. IgG» also 
commonly reacts with antigens composed of carbohydrate 
polymer moieties that form the backbone of bacterial cell 
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walls?'. It has therefore been proposed that PFNAs may 
represent unpredictable cross-reactivity between antibodies 
directed against common bacterial antigens. Indeed, human 
PFNAs are absent at birth but development of anti-Gal 
antibodies, with loss of galactosyl transferase, may represent 
a survival advantage by reducing interspecies transfer of 
pathogens. Experimental evidence favours this hypothesis 
in that lower concentrations of PFNAs are seen in animals 
raised in a gnotobiotic environment’. It is unlikely that 
their origin is from antigenic stimulation alone, merely 
representing a physiological development of y-globulin’’ 
that provides early defence against microbes before induced 
responses can occur. This typical broad pattern of 
reactivity, low affinity and high avidity for antigen, is 
therefore in keeping with the IgM isotype predominance 
that is central to HAR”. 

PFNAs in humans have been shown to react with many 
‘polyreactive’? glycoproteins’®**. It is well recognized 
that PFNAs bind avidly to oligosaccharide determinants 
having a terminal galactose and alpha linkage to unfucosy- 
lated hexose (Gal œ1,3-Gal} °. This epitope is the target 
of 75 per cent of all PFNAs. These antibodies are absent in 
humans and higher order primates because of a mutation in 
galactosyltransferase that renders it non-functional t. 
Conversely, these species use a 1,2-fucosyl transferase to 
form H substance. Itis also important to appreciate that not 
all cells express Gal o1,3-Gal. For example, it is absent on 
dispersed pancreatic B cells but is present on other cell types 
within pancreatic islets’. It is also expressed on fetal 
islets”, 

By depleting PFNAs and overcoming complement 
activation, discordant vascularized xenografts can have 
prolonged survival, but the graft is then subject to DXR 
(type H endothelial activation) within the next few days. 
This involves a complex sequence of events during which 
there is increased expression of adhesion molecules, tissue 
factor, chemoattractant cytokines and monocyte chemoat- 
tractant”’, DXR is characterized by progressive infiltration 
of the graft by monocytes and natural killer (NK) cells, 
platelet aggregation? and endothelial activation”. More 
importantly, DXR appears to be resistant to all forms of 
conventional immunosuppression. 

Xenoantibody formation during DXR occurs indepen- 
dently of T lymphocytes and even in the presence of 
calcineurin inhibitors®’. In this situation xenoantibodies 
may activate the endothelium by a process called antibody- 
dependent cell-mediated cytotoxicity in combination with 
macrophages“ and NK cells®’, in addition to antibody- 
independent mechanisms. NK cells can damage and lyse 
xenogeneic vascular endothelium in vitro’®, in vivo’! and 
after ex vive organ perfusion by independently recognizing 
xenogeneic epitopes such as Gal o1,3-Gal’?. Antibody- 
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dependent NK cell cytotoxicity exerts its effects through its 
low-affinity Fey receptor enabling it to bind to the 
xenogeneic target cell, releasing cytokines (e.g. interferon 
y, interleukin 1B) and membrane attack molecules (e.g. 
perforins and granzymes). Direct cytotoxicity occurs 
independently of antibody through interactions with major 
histocompatibility complex (MHC) class I molecules”. 


Complement activation 


Complement components provide a potent non-specific 
defence against foreign xenogeneic tissue. In short, a 
combination of events ıs generated via two different 
pathways called ‘classical’ or ‘alternative’. As noted above, 
it s thought that PFNAs bind to antigenic porcine epitopes 
via their Fc region, binding with Clq which activates the 
classical complement pathway. In contrast to the classical 
pathway, the alternative pathway can be activated in the 
absence of PFNAs”*. This occurs through a selection of 
damaged tissues mostly of bacterial origin, polysaccharides 
and IgA or IgE”, thus bypassing C1, C2 and C4. Evidence 
supporting the role of both pathways ın xenograft rejection 
stems from studies in which PFNAs have either been 
blocked or reduced in concentration yet graft rejection still 
rapidly occurred’*. The terminal sequence of events in both 
pathways results in the formation of a C5 convertase 
complex yielding a membrane attack complex (C5b-9) that 
penetrates plasma membranes causing cellular death’®. 
Many by-products of the complement cascade also part- 
cipate in tissue destruction by stumulating the production of 
potent inflammatory mediators, such as cytokines, free 
radicals, histamine and prostaglandins’’. 

PFNAs mediate discordant HAR via the complement 
cascade by causing endothelial activation’’ and immunolo- 
gical events both ex vivo’® and m vivo’””’, For example, if 
porcine organs are perfused with human blood there is 
marked vascular deposition of IgM, IgG, fibrinogen, C3, 
Clq, macrophages, T cells, B cells and NK cells’38°*! The 
fact that complement activation occurs during discordant 
xenograft rejection is further confirmed by a precipitous 
decrease in serum complement by sequestration’””””. 
Moreover, the administration of complement inhibitors, 
such as cobra venom factor (depletes C3 and c5)*?, Cl 
inhibitors? and decay accelerating factor (DAF) (CD55, a 
C3 and C5 convertase inhibitor)’, prevents HAR in some 
species combinations. 

Exposure of endothelial cells to cytokines, e.g. tumour 
necrosis factor & or other inflammatory mediators, causes 
structural and metabolic changes. Endothelial activation 
results in the conversion to a procoagulant environment 
through the release of tissue factor and plasminogen 
activator inhibitor which decreases im vevo cell surface 
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thrombomodulin activity’. Platelet adhesion ensues and 
there is upregulation of endothelial-leucocyte adhesion 
molecules®*®. The action of PFNAs and complement 
causes a receptive loss in heparan sulphate binding and 
anticoagulant action via antithrombin II. This series of 
events leads to platelet aggregation, neutrophil adhesion 
and fibrinogenesis, which together cause the interstitial 
haemorrhage, inflammation, oedema and thrombosis that 
characterize HAR®8’, Whether endothelial actuation by 
complement ıs PFNA dependent in all donor—recipient 
combinations remains to be proven conclusively”. 


Cell-mediated xenograft rejection 


In most instances cell-mediated xenograft rejection ıs of 
secondary interest because of the overwhelming damage 
caused by PFNAs. None the less, with increasing realization 
that HAR is likely to be overcome, cell-mediated rejection is 
assuming an increasing importance. In contrast to vascular- 
ized grafts, such as liver, pancreas and kidney”, cellular 
xenogeneic grafts, such as islet, bone marrow and hepato- 
cytes, are less susceptible to HAR. The latter grafts are 
rendered avascular®®” and so cellular rejection”””” 1s likely 
to be more important than HAR. 

The role of cell-mediated immunity in xenograft rejec- 
tion”? is still unclear but CD4-positive T lymphocytes are 
predominantly responsible for the greater strength ob- 
served ın xenograft rejection’’”*. The basis of transplant 
recognition is the ability to recognize polymorphic residues 
on allogeneic MHC as ‘foreign’ but, in the case of a widely 
divergent MHC across a wide species barrier, host CD4- 
positive cells may not be able to make this recognition, SO 
reducing the chance of xenospecific recognition > Thus 
divergent T cell and antigen-presenting cell (APC) 
xenogeneic interactons may be less important than 
corresponding responses to allogeneic antigens”® and, 
indeed, cause less of a primary proliferative response than 
allogeneically mediated rejection”. There are also likely to 
be differences in species-specific signals, such as cytokines, 
accessory molecules and co-receptor interactions, which 
might not be efficient stimuli for T cell activation when 
there is marked species disparity”. This may partly explain 
why studies of T lymphocyte recognition of discordant 
xenografts have produced conflicting results’®??, These 
studies are also somewhat difficult to interpret as they have 
been performed in non-human models and have been 
applied to sm vitro mixed lymphocyte co-cultures which do 
not necessarily predict the same response in vvo. 

Xenogeneic T cell-APC interactions also need to be 
considered in terms of direct and indirect host sensitization. 
During direct antigen presentation, host T cells recognize 
donor APCs in cooperation with xenogeneic MHC 
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molecules. As already stated, a species-specific reaction may 
be of limited significance in some combinations because 
disparity has the potential to block functionally direct 
xenoantigen recognition. The response needs to be 
activated through all the appropriate interactions between 
the T cell receptor and xenogeneic MHC, in addition to 
interactions between accessory and co-stimulatory mole- 
cules (e.g. intercellular adhesion molecule 1 and lympho- 
cyte function associated antigen 1). Inefficient interactions 
during the direct xenoresponse have been reviewed else- 
where and so will not be discussed in detail?’ but, in 
summary, there appears to be a high degree of homology 
between porcine and human MHC class II antigens!™. 

A number of # vitro studies support the role of mdirect 
xenoantigen presentation’®'!” by host APCs expressing 
processed xenoantigens in association with self MHC 
antigens'’’. Experimental evidence, mainly in rodent 
combinations, demonstrates extended survival of immuno- 
modulated xenografts in combination with antilymphocyte 
serum’’*'®, Pretransplant immunomodulation using Y 
irradiation depletes the donor APCs necessary for direct 
antigen presentation but additional strategies are needed to 
avert the indirect response. APC-depleted murine pancrea- 
tic islet allografts are never rejected, whereas APC-depleted 
rat xenografts are'”. Lacy’ has shown the benefit of 
pretransplant culture in removing graft APCs, with 
extended survival of rat, hamster, rabbit and human islets 
when transplanted into murine recipients. Nevertheless, 
anti-CD4 monoclonal antibody was also needed for 
immunosuppression. A more recent study by Chitlian 
et al.'™ has confirmed these observations by documenting 
that MHC class II-deficient mice have prolonged survival of 
porcine skin grafts as a result of their inability to mount a 
CD4positve T cell-mediated indirect response. The 
increased magnitude of the indirect response can be partly 
explained by the presence of a high population of pig- 
specific MHC class I restricted T lymphocytes that 
respond avidly to the numerous porcine proteins that are 
processed by host APCs!°7108, 

It is clear that CD4-positive cells play a dominant role in 
xenogeneic graft rejection’®’ that is different to that of 
allograft rejection in which rejection is predominantly 
through direct alloantigen recognition. CD4-positive T 
cells can mediate rejection independently of NK cells, B 
cells and CD8-positive cells. It also appears that the CD4- 
positive macrophage is one of the main cells infiltrating 
xenografts. CD4-positive T lymphoctyes seem to restrict 
themselves to the periphery’ "’. CD8-positive lymphocytes 
also have a role in xenograft rejection, but this differs from 
that seen in the allogeneic situation. In support of this, it has 
also been shown that in CD8-deficient mice islet xenografts 
are acutely rejected, whereas allografts have prolonged 
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survival’!!! CD4-positive T lymphocytes appear to 
mediate responses to both MHC class I?> and MHC class 
I+? xenogeneic antigens. 

Taken together, these facts suggest that the cell-mediated 
xenogeneic response is predominantly indirect. The speci- 
ficity of the effector cells that destroy the graft has still not 
been completely determined. In summary, responsive T 
cells would not be directly graft specific but specific for graft 
antigens in association with host MHC class II antigen. 
‘This simply means that a divergent xenograft may be weakly 
immunogenic, but strongly antigenic in comparison to the 
host, being greatly stimulatory for indirect antigen pre- 
sentation””’”>. Current methods capable of immunomodu- 
lating allogeneic grafts by inhibiting direct antigen 
presentation are, therefore, not appropriate for xenogeneic 
grafts for which cellular rejection is largely mediated by 
indirect antigen presentation. 


Strategies for preventing xenograft rejection 


For long-term xenograft survival the antiporcine T 
lymphocyte xenogeneic response will have to be suppressed 
without toxic or life threatening side-effects. A number of 
strategies have been proposed. 


Immunosuppression 


The recent American'’’ and European!!* multicentre trials 
show that FK 506 ıs superior to cyclosporin in preventing 
liver, but not renal, allograft rejection. This suggests that 
immunosuppression regimens need to be tailored to 
individual organs; this is probably going to be even more 
important for xenografts than allografts. Previous immuno- 
suppressive regimens?!” used to prevent xenograft 
rejection have not markedly differed from those used to 
combat allograft rejection, simply because few other 
alternatives exist. Immunosuppression by steroids, 
azathioprine and cyclosporin has formed the backbone of 
most clinical regimens. Slight modifications have been 
made by Starzl et aj.** who attempted to reduce the B cell 
response using cyclophosphamide. The problem here is 
that the therapeutic doses are considered to be too toxic. 
Other modalities include leflunomide, 15-deoxyspergualin 
(DSG) and splenectomy. Ant-B cell agents (e.g. cyclopho- 
sphamide) in conjunction with prostaglandin E; have been 
used for baboon to human liver xenografts. In this case 
grafts have survived for 70 days and evidence suggests that 
the immune response could be attenuated with combined 
anti-B cell and anti-T cell therapy. The most recent clinical 
experience has been with a cyclosporin, prednisolone and 
azathioprine combination used for porcine islet cell cluster 
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xenotransplants”’, but the prevention of graft rejection was 
not demonstrated conclusively. 

Experimental models have shown some success ın 
preventing porcine islet discordant xenograft rejection with 
FK506 both m vivo (pig to rat)’!? and in vitro (pig to 
human)!!°, Results with newer immunosuppressives, such 
as mycophenolate mofetil’’”'°, are eagerly awaited 
because of the known diabetogenic effects of FK 506'"”. 
Using total lymphoid irradiation and cyclosporin for 
suppressing B lymphocyte activity has prolonged survival 
for more than 100 days compared with only 2-5 days when 
each of these modalities is used alone'*”. The most recent 
clinical experience has been with a cyclosporin, predniso- 
lone and azathioprine combination used for porcine fetal 
islet cell cluster xenotransplants*’, but the prevention of 
graft rejection was not demonstrated conclusively. 

Although the specific mode of action of DSG awaits 
further clarification, itis thought to elicit some alteration of 
thymus and T cell action$’*". It inhibits natural antibody 
production in a discordant xenograft model'?":!2*, although 
not to a degree that is sufficient to prevent cell-mediated 
rejection’**. Graft survival can be prolonged by DSG in 
combination with FK 506'**, simultaneous splenectomy’”” 
or antithymocyte globulin’”®. 

The isoxazole derivative leflunomide has potent immu- 
nosuppressive properties in xenotransplant models by 
blocking the calcineurin-independent pathway of T lym- 
phocyte proliferation. It can also suppress B cell activation 
and xenoantibody formation both rn vitro and in vivo 27128, 
More recent investigations suggest that leflunomide in 
combination with cyclosporin can prolong xenograft 
survival in a rat-hamster model by suppressing formation 
of T cell-independent xenoantibody of the IgM isotype’?’. 
This is known to be particularly important in DXR. Some 
immunosuppressive protocols have been directed at block- 
ing the activation of NK cells by using combination 
therapies, such as rapamycin, antilymphocyte serum 
(ALS) and NK cell-directed monoclonal antibodies. Such 
combinations have been shown to prolong xenograft 
survival in rodent models’’. Rapamycin, for example, can 
inhibit T cell proliferation as well as xenoantibody 
production by B cell suppression’>”. 

Despite the existence of various empirical combination 
therapies, no current drug regimen has produced an 
acceptable duration of xenograft survival in larger mam- 
mals. It is becoming increasingly clear that systemic 
immunosuppressive therapy alone will be ineffective in 
achieving long-term graft survival. It must also be 
appreciated that chronic rejection, which has been an 
important cause of poor long-term allograft survival, may 
prove to be more of a problem for xenografts where the T 
cell response is largely indirect. In summary, an ideal 
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immunosuppressive regimen would have to reduce the 
recipient PFNA concentration, simultaneously manipulat- 
ing the complement armoury and cell-mediated response in 
vivo, without being too toxic to the recipient. The future 
success of xenotransplantation will require highly specific 
combination therapies with both anti-B cell and anu-T cell 
activity and, ultimately, the induction of tolerance. 


Preformed natural antibody suppression and 
depletion 


Human plasma can be exchanged for substitutes such as 
fresh frozen plasma or human albumin solution by a 
technique called plasmapheresis. This treatment depletes 
PENA levels, but effective reduction may require repeated 
exchanges over periods of weeks or months. Alexandre 
etal.\?! have applied this method in a pig to baboon renal 
xenograft model, prolonging xenograft survival for 22 days. 
Unfortunately, after plasmapheresis PFNA levels may 
return to higher than original levels within 24h'**. To 
combat this, other investigators have used cyclosporin, 
splenectomy or cyclophosphamide, as conventional im- 
munosuppression’’? is ineffective in inducing a prolonged 
depletion of PFNAs. 

Another useful approach is to remove PFNAs by 
sequestration. This can be done by ex vivo perfusion of 
porcine organs or using protein columns’**. Immun- 
oaffinity columns with Gal-like oligosaccharides that 
absorb serum and PFNAs have also been tried. After ex 
vivo perfusion another organ taken from the same donor or 
species can then be transplanted into a PFNA-depleted 
recipient®’, This application has been predominantly 
experimental; attempts in a clinical setting have been made 
but have not succeeded in prolonging survival’. 

Transient PFNA depletion by plasmapheresis should 
protect the xenograft from early destruction as the rebound 
rise of PFNAs will not cause HAR’? in all cases. For 
example, temporary depletion of antibodies in sensitized 
patients receiving ABO-incompatible renal allografts can 
sometimes lead to survival for long periods'’®. The precise 
mechanism of this phenomenon, which is called graft 
accommodation, is unknown'*’. A series of explanations 
have been proposed, including formation of new antibodies 
of a different isotype or specificity to endothelial antigens, 
altered or lost expression of xenoantigens, and a lack of 
unresponsiveness to endothelial activation!?’. 

In summary, the use of plasmapheresis or ex vive organ 
perfusion to prolong xenograft survival is limited, as it not 
only removes PFNAs but also has a tendency to reduce non- 
pathogenic immunoglobulins. After repeated courses it may 
cause graft thrombosis, anaphylactoid reactions and trans- 
mission of viral pathogens!?”""**. 
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Immunomodulation 


Other efforts to abrogate the rejection response have 
included immunomodulation. The principals of immuno- 
modulation are based on the concept that passenger 
leucocytes (e.g. dendritic cells) within a xenograft can 
stimulate rejection as they express MHC class II antigens. 
Pretreatment of xenografts by immunomodulation aims to 
delete passenger leucocytes making graft rejection less 
likely. Immunomodulation protocols have generally been 
developed for islet xenografts. Most have been used in 
rodent (concordant) models. Graft survival has been 
significantly inferior to that achieved in allograft models 
in both ultraviolet B-irradiated concordant??? and discor- 
dant (primate to mouse)'*” models, again supporting a role 
for indirect antigen presentation. Similar results have been 
demonstrated with y irradiation and ALS (rat to mice)’, 


Encapsulation 

Another strategy is encapsulation of xenografts. This is 
again restricted to cellular grafts, such as islets of 
Langerhans. The prinicipal of encapsulation is that the 
graft should be protected from rejection by an encapsulat- 
ing biocompatible membrane. O’Shea and Sun!*! were the 
first to demonstrate long-term survival (144 days) in a 
concordant (rat to mouse) islet xenograft model. 
Subsequently encapsulation has been proven to prolong 
survival (51 days) in discordant models (dog to mouse) with 
minimal cellular reaction’**. Success in larger mammals has 
been more difficult to achieve. Encapsulation and trans- 
plantation of porcine islets into four cynomolgus monkeys 
has also been reported’*?)4; although porcine C-peptide 
was detected in all recipients only one remained insulin 
independent (for 360 days)”. 

It was originally thought that one of the advantages of 
islet encapsulation is its ability to exclude PFNAs from the 
xenogeneic tissue, thereby preventing HAR. More recent 
investigation suggests that this is immaterial, as graft 
survival can still be prolonged (up to 10 weeks) in a porcine 
islet to mouse combination when the islets are encapsulated 
in uncoated, PFNA-permeable, microspheres!**. These 
findings suggest that when rejection occurs there is also a 
significant cell-mediated response!* and that exclusion of 
PFNAs from islet tissue is not critical for islet xenograft 
survival. Most encapsulated grafts eventually succumb to 
pericapsular fibrosis. This can be circumvented by using 
anti-CD4 monoclonal antibody therapy, indicating that 
xenogeneic antigens escape from the capsule, stimulating an 
indirect rejection response and pericapsular fibrosıs!46. 
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Genetic manipulation 


The strategy that is most likely to be successful in 
abrogating HAR is the genetic manipulation of donor 
tissue which, in recent years, has generated considerable 
interest for those involved in xenotransplantation. With the 
understanding that complement is critically involved in 
HAR, recombinant DNA technology has been used to 
produce complement inhibition. Dalmasso etal. were the 
first to demonstrate that isolated human DAF added to 
porcine endothelial cells inhibits human complement- 
mediated cytotoxicity in vitro. Attempts have since been 
made to engineer potential porcine donors with human 
complementary DNA (cDNA) for the donor DAF (CD55) 
or membrane cofactor protein (MCP) (CD46) genes that 
inhibit C3 and C5 convertases ın both the classical and 
alternative pathways. Preliminary experiments ın a mouse 
to human model demonstrate complement inhibition!” 
On the basis of these encouraging results, transgenic pigs 
have been developed that express human complement 
regulatory products such as DAF and MCP. There is 
speculation that these will serve as organ donors for human 
recipients in the near future. Even after elimination of HAR 
by averting the deposition of PFNAs and complement 
activation, it is likely that graft rejection will still occur as a 
result of the antibody response seen in concordant 
xenograft rejection. The hope is that it will be possible to 
abrogate this by anti-B cell immunosuppression. 

‘Transgenic expression of human complement regulatory 
proteins in porcine donors’*® has shown extreme variation, 
but 67 per cent of pigs express the transgene in skin, liver, 
spleen, lung and heart. Primate studies have demonstrated 
survival of porcine hearts transgenic for human DAF 
(CD55) for up to 60 days without evidence of rejection. 
Unfortunately, high levels of immunosuppression are 
required and have led to adverse side-effects in the 
recipients ’1?1°°, 

As noted above, the 1,3-galactose epitope is the major 
xenoantigen expressed on porcine cells. If the al,3- 
galactosyltransferase that creates this xenoantigen could 
be eliminated from a porcine organ, it may be possible to 
avert xenograft rejection. The gene encoding the expression 
of porcine o1,3-galactosyltransferase has been cloned!>!, 
This tranferase enzyme galactosylates lactobiose to produce 
Gal o1,3-Gal expression and it seems appropriate to negate 
this gene in pigs by homologous recombination. However, 
the technology to produce porcine embryonic stem cells has 
yet to be perfected and so this has only been achieved in 
mice. Unfortunately, although this novel idea solves one 
problem it also creates another; by knocking out this gene 
other subterminal sugars that bind PFNAs are exposed. An 
alternative approach known as ‘transferase dominance’ has 
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been shown to induce a more favourable pathway in 
rodents, in that lactosamine can accept fucose ın preference 
to galactose, under the influence of H-transferase, instead of 
o.1,3-galactosyltransferase. This essentially reduces the 
expression of Gal o1,3-Gal’*’, replacing it with the non- 
antigenic human blood group O antigen, o1,2-fucosyl 
lactosamine moiety (H epitope)’’’, which resists PENA 
binding and so reduces HAR. However, its effectiveness in 
reducing Gal expression is dependent on cell type’**. The 
o1,2-fucosyltransferase transgenic approach is still worth 
pursuing, given that it is less likely to produce new epitopes 
capable of binding PFNAs compared with a1,3-galactosyl- 
transferase gene inactivation by homologous recombina- 
tion’”?. 

Finally it must be emphasized that most, but not all, 
human IgM PFNAs are directed at this xenoantigen’°® and 
so it is unlikely that HAR will be totally prevented by such 
highly specific targeting. However, if the severity of the 
response could be reduced, this advance may help to induce 
xenospecific tolerance during the early transplant period. A 
better approach would be to deplete the MHC complex 
from all tissues providing suitable ‘blind organs’ but, 
because of the highly polymorphic nature of MHC 
molecules, monoclonal antibody therapy cannot be the 
solution, leaving genetic manipulation as the only answer. 


Immunological xenogeneic tolerance 


The process of immunological tolerance (graft stabilization 
or graft accommodation) involves a change in the graft 
whereby its inherent vulnerability to rejection decreases 
with time!°’. By achieving immunological tolerance be- 
tween recipient and graft, toxic immunosuppressives might 
be withdrawn. There are many experimental models of 
allogeneicand xenogeneic tolerance, particularly in rodents, 
but tolerance in humans has remained an elusive goal’”®. 
Current methods of achieving tolerance involve pretreat- 
ment of donor tissue by immunomodulation, immunosup- 
pression and monoclonal antibody therapy, or recipient 
treatment by infusion of donor lymphoid cells derived from 
blood, spleen or bone marrow, with or without total body 
irradiation!?”!°. However, irradiation can lead to severe 
bone marrow aplasia without improving long-term xeno- 
graft survival’. There are also doubts as to whether bone 
marrow engraftment in a xenogeneic host will be possible, 
owing to limits imposed by growth factors, cytokines and the 
presence of PFNAs. Itis thought that this situation might be 
improved by administering donor-specific growth fac- 
tors!®, or by combining the xenograft with syngeneic 
marrow encoding donor-specific cDNA capable of expres- 
sing donor MHC’®’. Nevertheless, despite these experi- 
mental concepts allotolerance has still not been reproduced 
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uniformly in large animals and limited non-specific im- 
munosuppression is always needed’. With respect to a 
porcine to primate combination, efforts to induce tolerance 
by mixed chimerism after additional bone marrow trans- 
plantation have not been completely successful. 

The exchange of migratory leucocytes between trans- 
plant and recipient, with consequent long-term cellular 
chimerism, is the basis for acceptance of all whole organ 
allografts and xenografts’®’. It is assumed that the bidirec- 
tional migration of lymphocytes between a transplanted 
organ and its recipient is crucial to tolerance induction. Ifa 
delicate balance ıs not achieved, graft rejection or graft 
versus host disease may occur, requiring a period of 
immunosuppressive treatment. Studies in Pittsburgh have 
shown liver allograft recipients surviving for 7-13 years 
without immunosuppression’™. Y chromosomes in female 
recipient tissues, presumably resulting from donor cell 
migration, were detected. With this in mind the liver, 
because of its dense constituency of migratory leucocytes, 
has been proposed as the most ‘tolerogenic’ organ. 
Strategies to achieve similar effects in kidney, heart and 
islet allografts have involved perioperative infusion of 
lymphoreticular cells obtained from donor bone marrow 
or spleen’*’. However, it has not been possible to prolong 
islet graft survival, even in the presence of a high level of 
xenogeneic chimerism’°’. 

Chimerism has also been demonstrated after baboon to 
human liver xenotransplantation but, once again, graft 
survival was short””. Whether failure was due to surgical 
difficulties or inadequate immunosuppression is not known. 
Newer immunosuppressive drugs or improved techniques 
for abrogating rejection by PFNA elimination may allow 
better success in the future. Current regimens utilizing 
FK 506 with simultaneous cyclophosphamide, DSG and 
mycophenolate mofetil do not permit consistently repro- 
ducible xenograft survival’’. 


Transmission of zoonoses from donor to 
recipient 


The problem of potential disease transmission from donor 
to recipient and from recipient to the general population 
needs to be addressed. The pig can harbour many bacterial, 
viral, fungal and protozoal organisms. Undoubtedly, some 
micro-organisms could be transferred after xenotransplan- 
taton. Current laboratory procedures are not always 
adequate in detecting the presence or guaranteeing the 
absence of a virus. One way to circumvent this problem 
might be to use gnotobiotic animals that are reared in an 
environment which carries a low risk of infection’®. 
However, this is so expensive and labour intensive that it 
seems an impractical solution. 
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Another dilemma is how to screen organs rapidly for 
infection. Both humans and non-human primates harbour 
not only their own viruses but may also be infected with 
viruses of other primate origin that only become apparentin 
an immunocompromised host. There are still many 
unclassified viruses, particularly of the simian variety. 
Others remain to be isolated from non-human primates 
and so little is known of their potential for infection or 
transmission'®’. The baboon 1s resistant to the majority of 
human viruses, which is not the case for the chimpanzee. 
Non-human primate donors substantially increase the risk 
of transmitting viral infections compared with porcine 
donors. However, certain viral pathogens are thought to be 
transmissible from pigs to humans, including herpes 
simplex type 1, varicella, cytomegalovirus and 
Epstein-Barr virus’”°, 

The threat of transmissible disease is one of the most 
discussed issues at present'’’, especially in the Nuffield 
Council on Bioethics and by the UK Department of Health. 
This concern has been reinforced by reports of co-culture of 
porcine and human cell lines that allow porcine endogenous 
retroviruses to begin replication’’*. Retroviruses are 
particularly difficult to eradicate as they become a 
permanent part of the mammalian genome. Usually they 
do not replicate, but this variable event may occur in an 
immunosuppressed recipient. Martin etal.'’? have also 
demonstrated the release of porcine endogenous retro- 
viruses from cultured porcine endothelial cells in vitro. 
Conversely, extensive studies of patients who have received 
xenografts of porcine origin’’*, and have been maintained 
by bioartificial liver support using porcine hepatocytes or 
been exposed to pig kidneys by ex vivo perfusion!”>, have not 
demonstrated any retrovirus transmission. Indeed a 1999 
study involving 160 subjects exposed to porcine living tissue 
failed to demonstrate any retroviral cross-infection!”®, 
Similar observations have been found with porcine aortic 
endothelial cells transplanted to baboon recipients; porcine 
endothelial retrovirus transmission does not occur despite 
viral messenger RNA being detected in the endothelial 
cells. It therefore appears that transmission can occur in 
vitro but is less predictable in vivo'’’. Consequently, 
regulatory authorities in the USA and UK"”® now require 
that all potential tissues for xenografting are tested for the 
presence of porcine endogenous retroviruses. In combina- 
tion with regular surveillance, itis hoped that this policy will 
eliminate the risk of transferring such retroviruses into the 
human genome. 


Conclusion 


Whole organ xenografting is still associated with a number 
of fundamental problems, the most important of which are 
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xenograft rejection and the risk of viral transmission to 
recipients. The elimination of DXR and the indirect cellular 
xenogeneic reponse is a major problem because of the many 
porcine peptides that contribute to proliferation of MHC 
restricted T cells. The potential risks of xenotransplanta- 
tion can, in the final analysis, only be understood through 
clinical trials. 
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Background: Liver transplantation surgery is carried out in only a few selected centres in the UK. This 
study was performed with a view to identifying potential training opportunities available for the general 
and specialist higher surgical trainee, and also to assess the outcome following liver transplant surgery 
according to the grade of the surgeon performing the procedure. 

Methods: Data on 111 liver transplants with caval preservation undertaken consecutively in a single 
unit during a 32-month period were collected and analysed. The transplant procedures were grouped 
into those performed by consultants and those performed by supervised trainees. Survival was estimated 
by the Kaplan-Meier method. The Cox regression model was used to examine the influence of grade of 
the surgeon on survival. y’ and independent sample ¢ tests were used to identify significant 
preoperative, intraoperative and postoperative variables. 

Results: Trainees carried out 34 recipient hepatectomies (31 per cent), 47 implant procedures (42 per 
cent) and all 143 retrieval operations. The mean time taken by a supervised trainee to carry out a 
recipient hepatectomy and implantation was 183 and 44min compared with 165 and 46min for a 
consultant (P= 0-22 and P = 0-44 respectively). The mean intraoperative red cell requirement was 8 units 
for both consultants and trainees (P= 0-85). The overall patient survival rate was 88 per cent at 3 years 
and the grade of the surgeon made no difference to survival or the occurrence of complications 
(P>0-05). 

Conclusion: The outcome following liver transplantation with caval preservation did not differ 
according to the grade of the surgeon performing the procedure. Extensive training opportunities are 


available to learn hepatobiliary and vascular surgical techniques in liver transplantation surgery. 


Paper accepted 5 August 1999 


Introduction 


Liver transplantation in the UK is currently carried out in 
only seven designated centres’. In many of these centres, 
liver transplantation surgery is closely allied with hepato- 
biliary and pancreatic surgery. The Specialist Accreditation 
Committee has identified areas in which the higher surgical 
trainee in general surgery with a subspecialty interest in 
transplantation needs to be competent at the end of 
training’. In liver transplantation, the recommended 
subspecialty training includes organ retrieval procedures 
and the advanced module includes Roux loop construction, 
recipient hepatectomy and liver transplantation (implant)’. 
A surgical trainee with an upper gastrointestinal interest is 
also expected to be familiar with or have assisted in liver 
transplantation”. However, opportunities are limited even 
though over 600 liver transplants and a similar number of 
multiple-organ retrieval operations are performed in the 


© 1999 Blackwell Science Ltd 


Bntush Journal of Surgery 1999, 86, 1515-1520 


UK every year’. Potential training opportunities therefore 
exist in areas such as liver retrieval, recipient hepatectomy 
and implantation. 

Approximately 50 liver transplant procedures are under- 
taken annually in this centre’ in addition to the full range of 
hepatobiliary and pancreatic operations. The training 
opportunities offered in this unit between October 1995 
and May 1998 were therefore examined, and the influence of 
the experience of the surgeon on the outcome was assessed. 


Patients and methods 


Data were collected prospectively for 111 consecutive 
orthotopic liver transplants carried out between October 
1995 and May 1998 using a caval preservation (‘piggyback’) 
technique. This procedure was analysed because it affords 
greater traning opportunites during recipient hepatect- 
omy. The piggyback technique employed ın this study was 
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similar to that described by Belghiti et a/. in 1992?, the only 
notable exception being an end-to-end anastomosis between 
the donor suprahepatic cava and the common confluence of 
the recipient left and middle hepatic veins. The caval 
preservation manoeuvre was similar to that undertaken with 
classical hepatic resections’. A temporary end-to-side 
portacaval shunt was fashioned if there was haemodynamic 
upset (refractory hypotension) on trial clamping of the portal 
pedicle and where significant bleeding related to portal 
hypertension occurred, thereby making initial dissection 
difficult. Initial reperfusion was carried out through the 
portal vein or hepatic artery according to the surgeon’s 
preference, taking into consideration anatomical factors 
such as size and the number of vessels involved. 

Details regarding the surgeon undertaking the organ 
retrieval, the recipient hepatectomy and the implant 
procedure were collected. Trainee surgeons consisted of 
career and visiting registrars attached to the unit for the 
purpose of training at specialist registrar year 4 and above. A 
supervised trainee procedure was defined as one in which 
the trainee performed the entire procedure without the 
consultant having to undertake any part of the particular 
procedure, either recipient hepatectomy or implantation. A 
consultant was scrubbed for all liver transplant operations. 
It was considered unethical to randomize patients to 
consultant or trainee procedures and hence the decision as 
to who performed the operation was taken by the 
consultant, taking into consideration perceived difficulties. 
Trainees were not specifically designated to one of the four 
consultants who were equally willing to assist the trainees. 
Demographic details and the intraoperative findings were 
recorded. The various operation times involved in the liver 
transplant procedure were noted. Data on intraoperative 
transfusional requirements and postoperative complica- 
tions were recorded on the database. 

Patients were regarded as having fulminant hepatic 
failure and were listed as superurgent cases if they satisfied 
the King’s College Hospital criteria’. Ascites was recorded 
as being present if more than | litre was drained during 
operation. Portal hypertension was deemed to be present 
when marked engorgement of intra-abdominal varices was 
noted at operation. Similarly, the presence of adhesions 
requiring additional dissection was also noted at operation. 
Time from making the skin incision to skin closure was 
recorded as the total operating time. Hepatectomy time was 
defined as the time from making the skin incision to removal 
of the recipient liver. Implantation included caval, portal, 
hepatic arterial and biliary anastomoses. Reperfusion time 
or secondary warm ischaemic time was defined as the time 
between taking the donor liver out of iced saline and 
reperfusion. Time from the donor cross-clamp to taking the 
liver out ofice at the recipient operation was termed the cold 
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ischaemic tme. The red cell concentrate, fresh frozen 
plasma, platelet and cryoprecipitate requirements were 
defined as the number of units of these blood products 
transfused at operation. 

Intraoperative cardiac arrest was defined as cardiac arrest 
requiring external or internal cardiac massage. Hepatic 
artery thrombosis was defined as occlusion of the hepatic 
artery as demonstrated by both duplex scanning and 
angiography. Reoperations included all operations per- 
formed during the postoperative period excluding retrans- 
plant procedures. Postoperative haemorrhage was defined 
as clinical evidence of bleeding requiring 2 units or more of 
red cell transfusion. Postoperative hepatic venous obstruc- 
tion was deemed to be present if demonstrated by duplex 
scanning and requiring radiological intervention for 
symptoms. All postoperative biliary complications includ- 
ing bile leaks and strictures were recorded. Intra-abdominal 
collections were defined as those demonstrated on ultra- 
sonography or computing tomography which required 
radiological or surgical intervention. Primary non-function 
of the liver was based on the requirement for retransplant 
within 5 days of transplantation. Refractory ascites was 
defined as postoperative drainage of more than 1 litre of 
ascites for more than 5 days and requiring medical therapy. 
All culture-proven viral, bacterial and fungal infections 
requiring therapy were recorded. Postoperative renal fail- 
ure was diagnosed in patients requiring renal replacement 
therapy for the first time during the postoperative period. 
Respiratory failure was diagnosed if the patient required 
ventilation for more than 48 h after operation or needed to 
be reventilated within 7 days of extubation. 


Statistical analysis 

Survival was estimated by the Kaplan-Meier method. The 
Cox regression model was used to determine the influence 
of the surgeon on survival. y* and independent sample t tests 
were used to identify significant differences between the 
consultant and trainee operations with regard to preopera- 
tive, intraoperative and postoperative variables. P< 0-05 was 
considered significant. 


Results 


A total of eight higher surgical trainees was evaluated during 
the study period. All trainees had a minimum of 7 years’ 
postregistration experience. Their involvement in the 
various procedures is summarized in Table 1. Supervised 
trainees carried out 34 (31 per cent) of the recipient 
hepatectomies and 47 (42 per cent) of the implant 
procedures. 
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Preoperative and intraoperative details of the patients and intra-abdominal varices. There was no difference in the 
according to the surgeon performing the procedure are operation times between the consultant a ni trainer 
given in Table 2. The groups were comparable except that procedures except for a significant increase in the cold 
the trainees implanted the liver in more patients with ascites ischaemic time when trainees performed the implant 

procedure (Table 3). The mean intraoperative transfusional 

requirements are summarized in [able 4. Overall, nine 
Table 1 Experience of surgical trainees during multiple-organ transplants didnot require red cell transfusion, of which twa 
retrievals and orthotopic liver E were carried out by supervised trainees. 


The 30-day mortality rate was 9 per cent and the overall 








He tectomies | 
Pa epa predicted patient survival rate at 3 years was SS per cent. 


nöd Aésieted The grade of the surgeon performing the transplant 
procedures was found not to be a significant variable 






influencing survival (P > 0-05). Postoperative complications 
were not influenced by the grade of the surgeon pertorming 
the hepatectomy and implantation (/abh/e $). 


Discussion 
The piggyback procedure in liver transplantation gives 


excellent opportunities to learn the basic techniques of 


Table2 Patient details according to grade of the surgeon performing the recipient hepatectomy and implant procedure during iver 


transplantation 
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Table4 Transfusion requirements during liver transplantation in relation to grade of the operating surgeon 


Hepatectomy surgeon 





Consultant ‘Trainee 

8 TE: 

5 6. 
Cryopréctpltate it 0 0) a 1 0 


Values in parentheses are ranges. “Independent sample ? test 


TableS5 Complications following liver transplantation according to gr 
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hepatic surgery. The trainees gain progressive experience 
through retrieval operations and by assisting in the recipient 
procedures. Donor operations are supervised by consul- 
tants until the new trainee is considered competent to 
retrieve independently. Further experience is gained by 
undertaking the individual anastomosis during implant, 
through to the recipient hepatectomy with preservation of 
the inferior vena cava. It is evident that individual trainees 
performed a variable number of procedures, which is likely 
to be dependent on the time each trainee spent in the unit, 
their previous experience and their eventual career inten- 
tions. Any procedure that involved two consultants was 
considered to have been a consultant-led procedure 
although every operation provides training opportunities 
for a specific component of the operation. The fact that 
none of the 111 piggyback procedures, which represent the 
total experience of the unit during this time period, required 
interruption to the caval blood flow or conversion to 
venovenous bypass reflects the competence with which the 
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surgeons undertook the recipient caval dissection and 
preservation. 

The patient and intraoperative details were well matched 
for the consultant- and trainee-operated groups, except for 
the presence of ascites and intra-abdominal varices. 
Similarly the transfusional requirements were distributed 
equally in both the groups. Although it seems likely that 
consultants will operate on potentially more difficult cases, 
itis encouraging to note that two of the rine transplants that 
did not require red cell transfusion were carried out by 
supervised trainees. The mean cold ischaemic time was 
significantly greater in transplants in which the trainee 
performed the implant, but was still well within accepted 
standards. This may be related to other factors, since the 
mean time taken by the trainees to perform the implant 
procedure and to carry out the individual anastomosis was 
less than that for consultant staff. The mean operating times 
for consultants and trainees are well within the limits of 
those published in the literature®”. It is gratifying to note 
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that there were no significant differences in survival or the 
occurrence of postoperative complications regardless of the 
grade of the surgeon performing the transplant procedure, 
although it is accepted that all the trainee operations were 
carried out under supervision. These results are similar to 
those obtained for major upper gastrointestinal, hepato- 
biliary and pancreatic resections””. 

It has been argued that centres with a greater proportion 
of patients with modified Child grade C cirrhosis who have 
had extensive previous upper abdominal surgery would not 
be able to offer similar training opportunities. The 
distribution of patients with Child grade C disease was 
similar in the two groups and with regard to the presence of 
adhesions from previous surgery. The presence of a 
transjugular intrahepatic portasystemic shunt may mini- 
mize the difficulties of the hepatectomy and these additional 
risk factors would not necessarily be seen as a contra- 
indication to a trainee undertaking the transplant proce- 
dure. It is evident that supervised training opportunities can 
be provided at a subspecialty level by motivated consultant 
staff, without compromising patient care and resources. 

There is some debate in liver transplant training as to 
whether liver transplant surgeons should have a background 
in hepatobiliary surgery or renal transplantation. 
Consultants with a hepatobiliary background may have an 
advantage in having a detailed understanding of the local 
anatomy, biliary surgery and techniques of reduced or split 
liver transplantation. However, consultants trained in renal 
transplantation often bring with them vascular surgical 
expertise and a broader understanding of immunology. 
Ideally, training should be structured in such a way to allow 
the trainees interested in liver transplantation to gain 
experience in hepatobiliary procedures. In the present 
study, two surgeons had a background of hepatobiliary 
surgery and the remaining two were trained primarily in 
renal transplantation and vascular surgery. 

Trainees interested in liver transplantation could be 
appointed to the transplant unit during their fifth and 
sixth year of higher surgical training. However, it would 
be ideal for these trainees to have obtained either 
hepatobiliary or vascular surgical experience during the 
first 4years. All eight trainees had this level of experience 
when they took part in the study. Based on the number of 
liver transplant procedures undertaken in the UK there is 
the potential for ten to 15 higher surgical training posts 
within established transplant programmes. In the current 
climate, where few higher surgical trainees are committed 
to a career in transplantation’”"", it is accepted that these 
posts may be underutilized by trainees interested in other 
subspecialties. 

Clearly the training potential afforded by transplanta- 
tion is considerable. Retroperitoneal anatomy and dis- 
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section are never more apparent than during retrieval 
operations and the transplantation procedure affords 
excellent training opportunities in retroperitoneal dissec- 
tion, portal dissection and vascular anastomotic techni- 
ques. These would benefit surgeons intending to gain 
experience in D2 gastrectomies, hepatectomies, pancrea- 
tectomies, suprarenal aortic surgery and trauma surgery. 
Every liver transplant procedure involves a cholecystect- 
omy and a biliary anastomosis, and this experience would 
be advantageous to the general surgical trainee without 
any subspecialty interest. Similarly, the intraoperative and 
perioperative care in liver transplantation surgery gives 
the trainee a better understanding of intensive and high- 
dependency care as well as the rehabulitation of seriously 
ill patients. 

In conclusion, involvement of surgical trainees does not 
appear to influence the outcome in liver transplantation, 
provided that trainees are properly supervised. ‘There are 
extensive opportunities to acquire advanced surgical skills 
in liver transplantation surgery. This potential needs to be 
realized if subspecialty training is to be completed within 
the required time framework. 
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for acute gallstone cholecystitis in the elderly 
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Background: The morbidity and mortality rates associated with acute cholecystitis are higher in the 
elderly. This study reports the results of treatment of acute cholecystitis in the elderly with emergency 
ultrasonographically guided percutaneous cholecystostomy followed by elective cholecystectomy after 
endoscopic treatment of any common bile duct stones diagnosed by percutaneous cholangiography. 
Methods: From January 1989 to December 1998, 92 patients aged over 70 years were treated for acute 
gallstone cholecystitis. A group of 84 patients with ultrasonographic signs of severe cholecystitis or an 
American Society of Anesthesiologists score of II to IV were submitted to ultrasonographically guided 
percutaneous cholecystostomy. Transcatheter cholangiography was performed in all patients and 
endoscopic sphincterotomy was performed before operation in patients with common bile duct stones. 
After resolution of the acute phase and treatment of any associated diseases, patients were submitted to 
cholecystectomy. 

Results: Cholecystostomy was performed successfully in 83 patients and permitted resolution of the 
acute attack in all after a mean period of 1-8 days. Cholangiography yielded a diagnosis of non-gallstone 
obstruction in one patient and common bile duct stones in 19 patients; preoperative endoscopic 
sphincterotomy and stone extraction was performed in 18 patients. Elective cholecystectomy was then 
performed in 70 patients with no deaths and a morbidity rate of 24 per cent. 

Conclusion: Combining emergency ultrasonographically guided percutaneous cholecystostomy, 
preoperative endoscopic treatment of common bile duct stones and subsequent elective chole- 
cystectomy constitutes an optimal treatment regimen for acute gallstone cholecystitis in selected elderly 


patients with a mortality rate of zero in the authors’ experience. 
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Introduction 


Acute cholecystitis is one of the most frequent causes of 
admussions to surgical departments in Western countries’. 
The increased incidence of biliary lithiasis with increased 
age (13-50 per cent above the age of 70 years and 38-53 per 
cent above the age of 80 years) and the mse in the mean 
individual lifespan are the main reasons why 50-70 per cent 
of cases of acute cholecystitis occur in elderly patients””. 
The treatment is still a matter of debate. In patients not 
undergoing emergency surgery, the risk of perforation of 
the gallbladder (3—18 per cent of cases in patients of all ages 
with an incidence of approximately 40-77 per cent in elderly 
patients with severe cholecystitis) leads to an increase in 
mortality rate which is related both directly to the septic 
biliary disease and indirectly to associated diseases (i.e. 
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myocardial infarction)*”. The mortality rate after emer- 
gency surgery (performed within 48 h of the acute attack) is 
reported as being from 2-3 up to 19 per cent in elderly very 
high-risk patients’®"*. These results are related to the 
patient’s condition, the severity of cholecystitis and surgical 
exploration of the common bile duct in cases of intraopera- 
tive findings of common bile duct stones’. 

Since the first ultrasonographically guided percutaneous 
cholecystostomy performed by Radder in 1980 for the 
drainage of gallbladder empyema’’, several other studies in 
the literature have confirmed the efficacy of this proce- 
dur el 14-19 

This study reports experience with the definitive treat- 
ment of acute cholecystitis in patients aged over 70 years, 
consisting of emergency ultrasonographically guided per- 
cutaneous cholecystostomy followed by elective cholecys- 
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tectomy after endoscopic treatment of any common bile 
duct stones diagnosed by preoperative percutaneous 
cholangiography. 


Patients and methods 


From January 1989 to December 1998, 201 patients were 
treated for acute cholecystitis diagnosed on the basis of the 
clinical picture, laboratory tests and abdominal ultrasono- 
graphy. Ninety-two of these patients were aged 70 vears or 
more. 

Patients with ultrasonographic signs of severe cholecys- 
titis (a hypoechogenic band in the gallbladder wall and/or a 
pericholecystic fluid collection and/or thickening of the 
gallbladder wall to 8mm or more) or with an American 
Society of Anesthesiologists (ASA) score of H to IV were 
included in the emergency cholecystostomy treatment 
regimen. Patients with mild ultrasonographic signs of 
cholecystitis and with an ASA score of I would have been 
excluded but no patients over 70 years old were encoun- 
tered. Patients with generalized peritonitis for which urgent 
surgical treatment was indicated (six patients aged over 
70 years) were also excluded. Two other patients aged over 
7Oyears were excluded because of failure to achieve an 
ultrasonographic diagnosis; in these two patients the 
evolution of the clinical picture prompted an exploratory 
laparotomy which revealed the presence of acute cholecys- 
tus. 

The study group therefore consisted of 84 patients aged 
over 70 years (46 men and 38 women), whose mean a ge was 
81 (range 70-98) years; there were 30 patients in the 70-75- 
years age bracket, 29 patients in the 75-80-years age group 
and 25 patients aged over 80 years. 

One or more systemic diseases were associated with 
cholecystitis in 65 patients, 41 of whom had cardiovascular 
disorders. Severe cholecystitis based on ultrasonographic 
examination occurred in 19 otherwise healthy patients 


(Table 1). 


Table 1 American Society of Anesthesiologists and New York 
Heart Association scores 





ASA, American Society of Anesthesiologists; NYHA, New York Heart 
Association 
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All patients received antibiotics and were submitted to 
emergency percutaneous cholecystostomy using the 
Seldinger technique under ultrasonographic and radio- 
scopic guidance. As described in a previous report!’, a 
transhepatic route was always used; a 7-8-Fr pigtail catheter 
was positioned in the gallbladder and allowed to drain under 
gravity. 

Transcatheter percutaneous cholangiography was per- 
formed in all patients at 48-72 h. In patients with common 
bile duct stones, endoscopic retrograde cholangiopancrea- 
tography (ERCP) was performed to confirm the diagnosis 
together with treatment by endoscopic sphincterotomy plus 
stone extraction, where appropriate. 

Following resolution of the acute attack and medical 
treatment of any diseases associated with the cholecystitis, 
patients were evaluated for cholecystectomy. Since 1992 
this operation has been performed laparoscopically. 


Results 


At entry all patients presented with continuous pain 
localized in the epigastric and/or right hypochondriac 
region, and nausea and/or vomiting. Hyperpyrexia was 
present in 34 patients with a mean value of 38-3°C, clinically 
evident jaundice in 15 patients, and leucocytosis in 75 
patients with a mean value of 15-6 X 10” per litre. 

Cholecystostomy was performed successfully in 83 of 84 
patients. Failure at the first attempt occurred in three 
patients owing to displacement of the guidewire during 
introduction of the catheter with malplacement of the latter 
as a result. In two of these patients the cholecystostomy was 
repeated successfully 24h later, whereas in one cholecys- 
tectomy was performed owing to the patient’s refusal to 
undergo a second attempt. In two patients displacement of 
the catheter occurred within the first 24h and the catheter 
was successfully repositioned in both. In one patient the 
displacement occurred after 48h and, in the absence of 
clinical signs of acute cholecystitis, laparoscopic cholecys- 
tectomy was performed. 

No episodes of vagal crisis occurred but a peripheral bile 
duct injury with transient bile leakage occurred in one 
patient. An intracholecystitic haemorrhage occurred in 
another patient with a factor VII deficiency that was not 
revealed by routine coagulation screening. This latter 
patient required urgent cholecystectomy and intensive 
medical treatment of the coagulative disorder because of 
blood loss. Twenty-eight patients complained of pain 
radiating to the right shoulder, which was relieved with 
routine analgesic drugs, and 14 patients experienced rigors 
during or immediately after the procedure. 

After cholecystostomy the clinical symptoms of the acute 
attack reselved in all patients, with disappearance of 
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spontaneous pain and fever, and reversion of serum 


leucocyte values to normal after a mean period of 1-8 (range 


1—4) days. 

Transcatheter cholangiography revealed persistence of a 
stone wedged in the infundibulum in 15 of 81 patients, with 
failure to obtain an image of the main bile duct in four 
patients. The common bile duct was then examined in 77 
patients; stones were found in 19 and a non-gallstone 
obstruction in one patient with an adenocarcinoma of the 
papilla. Clearance of the common bile duct was achieved by 
means of endoscopic treatment in 18 patients and by surgery 
In one. 

Routine microbiological samples were obtained in 70 
patients, with: positive findings in 61 per cent. The 
infections were caused by a single pathogen in 58 per cent 
of patients, the most frequent isolate being Escherichia coli. 

After cholecystostomy the mean duration of drainage was 
5-4 (range 2-2 1) days. The catheter was removed at the time 
of cholecystectomy in 42 patients and some days before in 
28 patients for whom a delayed cholecystectomy was 
needed for the' treatment of associated disease. The mean 
interval before cholecystectomy required for medical 
treatment of the associated diseases was 9-2 (range 2- 
60) days. Seventy of 82 patients were operated on, 56 during 
the same hospitalization and 14 during a second one. The 
laparoscopic approach for acute cholecystitis was intro- 
duced in 1992; before this time 24 patients were submitted 
to laparotomy—cholecystectomy. Since 1992, 42 patients 
have been submitted to laparoscopic cholecystectomy with 
ten conversions and four patients with severe cardiovascular 
disorder have been submitted to laparotomy—cholecystect- 
omy. Intraoperative cholangiography, performed in 
patients in whom the common bile duct could not be 
studied before operation, was negative in all patients. There 
were no deaths and no major complications. The post- 
operative morbidity rate was 24 per cent; it was higher in the 
group of 38 patients who underwent laparotomy than in the 
32 patients who had a laparoscopic procedure, although this 
was not statistically significant (x? test). 

The mean postoperative hospital stay was 5-1 (range 2- 
14) days and the mean overall period of hospitalization 
necessary for cholecystostomy, treatment of associated 
diseases and cholecystectomy was 9-7 (range 4-16) days, 
reduced in the group of patients operated on laparoscopi- 
cally to 3-1 (range 2-7) and 8-1 (range 4-14) days 
respectively. 

Twelve patients were not submitted to cholecystectomy, 
two owing to their very advanced age, two because of refusal 
of patients themselves and close relatives, and eight who 
were suffering from severe chronic diseases. 

In the group of ten patients submitted to surgical 
treatment who did not undergo or had failed chole- 
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cystostomy, there were no deaths and no common bile duct 
stones at intraoperative cholangiography, but five patients 
had complications. 


- 


Discussion 


The mortality rates reported for the treatment of acute 
cholecystitis are on average higher in elderly pone Ina 
study of 664 patients, Reiss and Deutsch’ reported a 
mortality rate of 2-8 per cent in patients of all ages, 7-8 per 
cent in patients aged over 70years and 11-4 per cent in 
patients aged over 80 years. Comparison and analysis of the 
data in study samples related to operative risk, such as 
patient condition and severity of cholecystitis, are hindered 
by the different criteria adopted in selecting patients for 
surgery? 57-91), 

Ultrasonographically guided percutaneous cholecystost- 
omy ıs easy to perform and minimally invasive. In the 
literature, the failure rate of the procedure is reported as 0—6 
per cent and the incidence of catheter displacement as 5-18 
percent. The incidence of related complications ranges from 
0 to 25 per cent, but when cholecystostomy is performed 
under ultrasonographic guidance severe complications are 
rare!+!518 The catheter drainage makes it possible to 
eliminate the risk of perforation of the gallbladder and 
resolve the clinical picture of acute cholecystitis with a 
reduction in the associated mortality rate. The results in this 
series are comparable to those in the literature, with 
resolution of the clinical picture of acute cholecystitis in all 
patients after a mean of 1-8 days'*"'®. Coagulative disorders 
are a contraindication to percutaneous procedures, as 
confirmed by a patient in the present series with intracho- 
lecystitic haemorrhage due to an unknown factor VI 
deficiency. 

In patients at very high operative risk cholecystostomy 
may be adopted as definitive treatment. Delattre et al.'* 
reported a series of 32 patients at high operative risk treated 
by percutaneous cholecystostomy with one death from 
myocardial infarction. 

Percutaneous cholangiography performed at 48-72 h, 
after reduction of the oedema, gives an image of the biliary 
tree in most cases; in the present study it revealed 
persistence of a stone wedged in the infundibulum ın 19 
per cent of patients. This latter phenomenon was reported 
by Delattre et al.'* in 20 per cent (of 32 patients) 3 days after 
drainage. 

In cases of presumed choledocholithiasis, transcatheter 
cholangiography enables the number of diagnostic ERCPs 
to be reduced because, according to Graham etal.”°, only 
one-third of patients with pathological ultrasonographic 
appearances or abnormal liver function indices prove to 
have common bile duct stones. In the presence of proven 
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common duct stones, it enables the patient to be submitted 
to minimally invasive treatment by endoscopic sphincter- 
otomy plus stone extraction before operation with a 
feasibility rate of 85-98 per cent*’**. Kunin etal. reported 
a 19 per cent incidence of common bile duct stones in 150 
patients over the age of 65 years with a 29 per cent increase 
in patients aged over 80 years. The corresponding incidence 
in the present study was 22 per cent (19 of 84 patients) with a 
32 per cent increase in those aged over 80 years. 

Percutaneous cholecystostomy therefore allows adequate 
resolution of the acute phase of cholecystius and any 
associated diseases and also endoscopic clearance of 
common bile duct stones; patients are thus submitted to 
definitive elective surgery in the best possible condition. 

Not all surgeons share such general enthusiasm for the 
laparoscopic approach in the elderly’*?°. The results 
reported, however, refer to selected patients operated on 
laparoscopically, with a mortality rate of 0-4-5 per cent and 
a morbidity rate of 21-26-7 per cent in specific geriatric 
series’””””7®. As noted by Lucidarme et a/.2°, when data from 
unselected patients are considered, the mortality rate rises 
from 4-5 to 9.4 per cent. Emergency laparoscopic chole- 
cystectomy without previous cholecystostomy may be a 
promising procedure, but it is not known to what extent the 
laparoscopic approach may reduce the surgical risk factors 
mainly correlated in the elderly to co-morbid conditions 
and the presence of common bile duct stones**, 

In this study the operative risks related to co-morbid 
conditions were evaluated with the ASA and New York 
Heart Association score; the incidence of high-risk patients 
(ASA II or IV) was 53 per cent, comparable to that of other 
reports’*”°, Emergency cholecystostomy made it possible 
to submit 70 of 92 patients to definitive treatment by 
elective surgery with no deaths and an overall postoperative 
morbidity rate of 24 per cent. These data confirm other 
reports on the use of emergency cholecystostomy before 
cholecystectomy when possible*”*°. The present results 
over the past 6 years are even more impressive, since 90 per 
cent of the cholecystectomies were performed laparoscopi- 
cally with a morbidity rate of 16 per cent, lower than that 
reported in laparoscopic series??? ”?8, 

Only patients with generalized peritonitis, failed chole- 
cystostomy and a misleading diagnosis of acute cholecystitis 
were excluded from the authors’ therapeutic regimen. This 
approach reduced the number of patients operated on by 
emergency cholecystectomy with an overall mortality rate 
of zero and a low morbidity rate in elderly patients suffering 
from acute cholecystitis. 
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Background: As many as 1-5 billion people around the world harbour Ascaris lumbricoides in the 
digestive tract. Gallbladder ascariasis, although less common than bile duct ascariasis, is quite often seen 


in endemic areas. 


Methods: Some 1300 patients with hepatobiliary ascariasis, admitted between October 1992 and June 
1998, were analysed prospectively. The clinical features and outcome of 56 cases of gallbladder 


ascariasis are presented. 


Results: Forty-seven patients were diagnosed by ultrasonography and nine were diagnosed at 


laparotomy. Only ten patients diagnosed by ultrasonography expelled the worms spontaneously, with 


resolution of symptoms and signs. The remaining 37 patients underwent cholecystectomy. 


Conclusion: Gallbladder ascariasis is a significant entity in endemic areas which usually requires 


cholecystectomy. 
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introduction 


As many as 1-5 billion people around the world harbour 
Ascaris lumbricoides in the digestive tract’. From the 
intestines, worms can invade the bile ducts causing 
cholangitis, the pancreatic duct causing pancreatitis, and 
the gallbladder causing acalculus cholecystitis or even liver 
abscess”. Gallbladder ascariasis, alth ough less common than 
bile duct ascariasis, is quite often seen in endemic areas. The 
clinical features and outcome of 56 cases of gallbladder 
ascarlasis are presented with emphasis on the frequent need 
tor surgical intervention. 


Patients and methods 


some 1300 patients with hepatobiliary ascariasis admitted 
to this institution between October 1992 and June 1998 
were analysed prospectively. Patients with isolated gall- 
bladder ascariasis formed the study group. Patients were 
diagnosed either by ultrasonography or at laparotomy. 
Those patients diagnosed by ultrasonography were treated 
with intravenous fluids, broad-spectrum antibiotics and 
antispasmodics. Serial ultrasonographic examination, full 
blood countand liver function tests were done every third or 
fourth day. Patients underwent laparotomy if they failed to 
expel the worms spontaneously from the gallbladder within 
7-10 days or if clinical deterioration was apparent (worsen- 
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ing pain, rising fever, leucocytosis), the gallbladder 
increased in size or a pericholecystic collection developed. 


Results 
Isolated gallbladder ascariasis was diagnosed in 56 patients, 


including 17 men, 34 women (three pregnant) and five 
children. Forty-seven patients were diagnosed by ultra- 
sonography and nine were diagnosed at laparotomy. The 
clinical features included pain in the right hypochondrium 
in all 56 patients; fever in 50 (89 per cent); tenderness in the 
right hypochondrium with a gallbladder mass in 45 (80 per 
cent); vomiting in 30 (54 per cent); vomiting of worms in 25 
(45 per cent); pain radiating to the back and right shoulder 
in ten (18 per cent); and jaundice in ten (18 per cent). Some 
35 patients (63 per cent) had leucocytosis and 12 (21 per 
cent) had a minimal increase in bilirubin level. 

In 47 patients diagnosed by ultrasonography the findings 
were as follows: a distended and thick walled gallbladder in 
30 patients; a long coiled echogenic structure in the 
gallbladder in 15 (Fig. 1); an echogenic structure that 
exhibited zigzag movements suggestive of live worms in 
11;a tubular echogenic strip within the gallbladder lumen in 
ten; an echogenic structure extending across the lumen 
giving a septate appearance in seven; a tubular coiled 
echogenic structure in the cystic duct in four; a distended 
gallbladder with sludge in five; and a_pericholecystic 
collection in three patients. 
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Fig. 1 Biliary ultrasonograph showing Ascaris lumbricoides as a 
coiled echogenic structure within a gallbladder containing sludge 


The nine patients diagnosed at laparotomy had clinical 
features of acute cholecystitis but no worms were demon- 
strated at preoperative ultrasonography. At laparotomy, five 
patients had an empyema, one had a mucocele, one a 
distended gallbladder and two had gallstones with a 
distended gallbladder. All nine patients underwent chole- 
cystectomy and were found to have dead, macerated worms 
in the gallbladder. Two of the five patients who had 
empyema developed sepsis and died after operation. 

Only ten of the 47 patients diagnosed by ultrasonography 


expelled the worms spontaneously, with resolution of 


symptoms and signs. In the remaining 37 patients the 
clinical signs persisted or worsened and these patients 
underwent cholecystectomy. 


Discussion 


Ultrasonography has made the diagnosis of gallbladder 
ascariasis possible without operation, yet a significant 
number of patients with gallbladder ascariasis are still 
missed at ultrasonography especially if the worms are dead 
or the gallbladder contains stones. In this study ultrasono- 
graphy identified gallbladder ascariasis in 47 cases (84 per 
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cent) and missed the diagnosis in nine (16 per cent). Khuroi 
etal? in 1992 reported 13 cases of gallbladder ascariasi 
described their ultrasonographic findings. 

In keeping with other reports’, the majority of patient 
(61 per cent) in this study were young adult women, three of 
whom were pregnant. Pregnant women may be mor 
susceptible to biliary ascariasis owing to the relaxant etf 
of hormones on the smooth muscle of the bile ducts’. | wi 
of these women had spontaneous passage of worms an 
third needed cholecystectomy. 

Biliary ascariasis in general has a good respons 
conservative treatment’. This may not hold true for 
gallbladder ascariasis. In this study only ten of +7 patient 
expelled the worms spontaneously, while 37 faile 
respond to conservative treatment and required surg 
intervention. 

Gallbladder ascariasis is a significant entity in endemi 
areas, affecting mainly young adult women, which may 
present as acalculus cholecystitis or empyema of th 
gallbladder. It usually requires laparotomy and cholec 
tectomy although, in some cases, worms may migrat 
spontaneously to the common bile duct and be excreted 
Ascariasis may cause a potentially fatal complication such as 


gallbladder empyema, septicaemia or pericholes 
abscess. 
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Background: The aim was to provide a detailed description of any residual pain 1 year after elective 
day-case open groin hernia repair under local anaesthesia. 

Methods: This was a prospective consecutive case series study by questionnaire of 500 consecutive 
operations in 466 unselected adult patients 1 year after surgery. Pain was scored (none, mild, moderate 
or severe) at rest, while coughing and during mobilization, and compared with similar data collected 
| and 4 weeks after operation. 

Results: Some 419 questionnaires were returned (response rate 93 per cent); 20 patients had died 
within the year and 30 data sets from patients who had a subsequent operation during the study were 
excluded. Eighty patients (19 per cent) reported some degree of pain, and 25 (6 per cent) had moderate 
or severe pain. Pain restricted daily function in 24 patients (6 per cent). The incidence of moderate or 
severe pain was higher after repair of recurrent than primary hernias (14 versus 3 per cent; P< 0-001). 
The risk of developing moderate or severe pain was increased in patients who had a high pain score 
I week after operation (9 versus 3 per cent; P< 0-05) and also in patients who had moderate or severe 
pain 4 weeks after operation (24 versus 3 per cent; P< 0-001). 

Conclusion: Chronic pain is a significant problem after open groin hernia repair. It may be worse after 


surgery for a recurrent hernia and may be predicted by the intensity of early postoperative pain. 
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Introduction 


The time course of acute pain after groin hernia repair is 
well documented’~. Although late or chronic pain after 
inguinal hernia repair is a well known complication, data 
from large consecutive prospective studies are rare. The 
reported incidence of chronic pain after open hernia repair 
varies from 0 to 12 per cent. T 

postoperative pain may be important for predicting the 
development of chronic pain after leg amputation, breast 
surgery and thoracotomy ’*, but no data are available after 
hernia repair. ‘This was a prospective study of the incidence 
of late pain | year after 500 consecutive open groin hernia 
repairs. 


Patients and methods 


Data were collected prospectively and consecutively from 
all adult patients admitted for day-case elective repair of a 
reducible inguinal or femoral hernia under local anaesthesia 
between | September 1994 and 31 August 1996. Five 
hundred hernias were repaired in 466 patients. During the 
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study, 24 additional patients had an elective hernia repair 
under general anaesthesia owing to an irreducible hernia, 
lack of cooperation, refusal of local anaesthesia or 
laparoscopic repair. Data from these patients were not 
included. 

Unmonitored local anaesthesia (bupivacaine) and seda- 
tion (midazolam) was provided by the surgeon. The 
different surgical techniques involved both mesh repair 
and sutured repair’ (Takle D. Ma nagement of peri- 
operative pain was standardized and consisted of tenoxicam 
before operation and for the first 4days afterwards, two 
doses of oral methadone on the day of surgery and 
paracetamol as needed'®. 

Cumulated pain scores (CPSs) from the first week after 
operation and pain scores obtained after 4 weeks have been 
reported previously”. The CPS is a calculated sum of daily 
pain scores for the first 7 days after operation. Pain scores 
for each day on a four-point verbal scale (none, mild, 
moderate or severe pain) were assigned the numerical values 
0-3. Thus the CPS was a number in the range 0-21. The 
CPS was calculated for each condition (rest, cough and 
mobilization). 
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Tabie1 Frequency of moderate or severe pain | year after each of the different hernia repairs in 419 respondents 


type and surgical technique _ 


“No. of respondents 





*One recurrent femoral and eight recurrent inguinal 


One year after surgery a questionnaire with a prestamped 
return envelope was mailed to each patient, requesting 
information about pain, use of analgesics, restriction of 
daily function and visits to a physician owing to pain in the 
groin within the past month. Patients were asked whether 
they had experienced pain related to the hernia within the 
past month, and the pain was scored during rest, cough and 
mobilization (rising to sitting position) on the four-point 
verbal scale. 

Descriptive statistics were used for the demographics and 
pain course; the y7 test with Yates correction was used to 
evaluate differences in pain frequency and 5 per cent was 
chosen as the level of significance. 

The study was approved by the local ethics committee 
and the Danish Data Protection Agency. Patients gave 
written informed consent before participation. 


Results 


Five hundred operations were performed in 466 patients. 
Thirty-two patients had two or more operations during the 
study, for independent bilateral hernias (19 patients) or 
recurrence of the hernia (13); one of the latter had three 
operations for two recurrences. These patients were 
excluded to avoid the influence of pain from the second 
operation unless l year had passed between operations. 
Median patient age was 60 (interquartile range 44-74) vears 
at the time of surgery. According to the American Society of 
Anesthesiologists classification, 287 patients were grade I, 
175 grade II and 38 grade IIL. There were 448 men and 52 
women, 

Thirty data sets from patients undergoing more than one 
hernia operation during the study were excluded, as less 
than | year had passed between operations. Twenty patients 
had died within the observation period. Of the remaining 
450 questionnaires, +19 were returned | year after hernia 
repair, resulting in a response rate of 93 per cent. All 
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frequencies were calculated in relation to the number of 
respondents. 

Pain of some degree during rest, coughing or mobuiza- 
tion was reported by 80 patients (19 (95 per cent confidence 
interval 15-23) per cent), and 25 (6 (4-8) per cent) 


reported moderate or severe pain. Mild pain was reported 
by 55 patients (13 (10-16) per cent). Some 339 patients 
reported no pain at all. Nine patients (2 (1-4) per cent), 
all with moderate or severe pain, used analgesics, OF 
patients reporting hernia-related pain | year after opera- 
tion, 24 (6 (4-8) per cent) considered that it restricted their 
level of function, and ten (2 (1-4) per cent) had visited a 
physician within the past month because of herma-related 
pain. 

The frequency of moderate or severe pain for each of the 
different hernia repairs is described in Jable 7. Patients 
treated for a recurrent hernia had a significantly higher 
incidence of moderate or severe pain than patients after 
primary repair (14 versus 3 per centi X “243.6, 1 Lf. 
P<0-001). Similarly, moderate or severe pain was more 
common after Lichtenstein mesh repair for a recurrent 
hernia than after primary Lichtenstein repair (14 verses > per 
cent: x = 4.89, | d.f,P<0-05). There was no sigmincant 
difference in the incidence of pain after al] primary mesh 
repairs and non-mesh repairs (5 versus 2 per cent x = 1-56, 
i d.f, P>0-2).There were no significant differences 
between the no or mild pain and the moderate or severe 
pain groups with respect to age and sex. 

Pain scores after l year were compared with those 
obtained | and 4weeks after operation. The frequency of 
moderate or severe pain after | vear was significantly higher 
in patients with a CPS of 11 or more than in patients with a 
lower CPS (9 versus 3 per cent; x = 5-64. 1 df, P< 0-05) 
(Table 2). Likewise, the frequency of moderate or severe 
pain after l year was higher in patients with moderate or 
severe pain after 4weeks (24 versus 3 per cent; y7 iR’, 
Il df, P< 0-001). 
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Table2 Number of patients with moderate or severe pain | year 
after operation compared with cumulated pain scores from the 
first week after operation and pain data after 4 weeks 


ee 





‘1 year after operation 
Respondents Moderate or severe pain 
(2419) ' (N= 25) 
Week 1 p a 
CPS«10 . 222 7 (3)* 
CPS > 11 197 _18(9) -> F 
End of week 4 D S ae | 
No or light pam 359 _ 12 (3)t 
| Moderate or severe pain 46 11 (24) 
No response — 14. a 





Se ee Hae 





Values in parentheses are percentages. CPS, cumulated pain score *P<0-05 
versus CPS œ 11; tP <0 001 versus patents with moderate or severe pain 


(x? test) 


Flaematoma (eight patients) or infection (eight) requiring 
surgical drainage occurred after 16 of the 500 operations. 
Two of these patients, both with infection after a 
Lichtenstein mesh repair (one recurrent and one primary 
direct hernia), reported moderate or severe late pain 1 year 
after operation. 


Discussion 


The true incidence of chronic pain after hernia repair 
remains to be documented; data from large consecutive 
series with late follow-up are rare. In a study including 460 
patients with a 92 per cent follow-up rate, Téns and 
Schumpelick? found that 3 per cent had persistent pain 
12 months after open hernia repair, Payne et a/.° found a rate 
of 4 per cent in 50 patients 6 months after open repair, and 
Davies and Horrocks’ found in 100 patients that nine of 82 
responders had mild pain 1 year after open hernia repair. 
Cunningham etal.'® demonstrated that 12 per cent of 
respondents (315 of 883 patients; 36 per cent response rate) 
had moderate or severe pain lyear after open hernia 
surgery. None of these four studies provided a detailed 
description of any limitation in daily function, although 
both walking difficulties and sexual dysfunction were 
mentioned. Liem etaJ.’” have reported significantly more 
patients with chronic pain 6 months after open than after 
laparoscopic repair (14 versus 2 per cent). Other studies have 
not demonstrated any significant differences*®?°!, No 
study has compared different anaesthetic or analgesic 
techniques, and the need for treatment of persistent pain 
has not been quantified or described ın detail in any 
consecutive series. 

The primary findings in the present large-scale con- 


secutive study with a follow-up rate of 93 per cent were that 
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19 per cent of the patients still had pain during rest or 
function | year after operation, that in 6 per cent the pain 
interfered with daily function, and that 6 per cent reported 
moderate or severe pain. Patients treated for a recurrent 
hernia had a fourfold higher rate of moderate or severe pain 
than those treated for a primary hernia. The rate of 
moderate or severe pain was almost three umes higher 
after recurrent hernia repair even when a Lichtenstein mesh 
repair was used. A sevenfold increase in the frequency of 
moderate or severe pain after 1 year was reported in patients 
who had a high pain score 4 weeks after operation compared 
with those with a low pain score. 

The rate of moderate or severe pain (6 per cent) was 
approximately half of that found after 4 weeks”, but was still 
of clinical significance and comparable to that seen in 
previous small-scale studies*°. The impact of the pain is 
illustrated by the number of patients who used analgesics, 
felt restricted in their daily function or visited their 
physician within the past month with hernia-related pain. 

Mesh repair has become very popular. Its tension-free 
properties should lead to less acute postoperative pain. 
However, in randomized studies ıt has not proven superior 
to other open repair techniques with respect to acute pain or 
use of analgesics**’. In the present study the incidence of 
moderate or severe late pain was quite high after mesh 
repair. Chronic pain after mesh repair has been described 
recently in 20 patients*’, in whom surgical intervention had 
only a modest success rate (60 per cent). The incidence 
of chronic pain after mesh repair remains debatable, 
although it is reported to be very low from dedicated hernia 
centres? 2s. 

The increased incidence of chronic pain in patients with a 
high pain score after 1 and 4weeks found in the present 
study may have a number of explanations. Nerve injury at 
the time of operation may be an important mechanism; 
alternatively a high initial pain intensity may ınduce 
neuroplastic changes in the central nervous system leading 
to chronic pain. Unfortunately, the questionnaires in the 
present study did not differentiate between somatic and 
neuropathic pain. Cunningham eta/.'® also reported late 
pain to be related to the intensity of immediate post- 
operative discomfort, although data were not presented to 
support the statement. 

Chronic pain remains a significant clinical problem after 
open hernia repair. High initial pain scores and surgery for 
recurrent hernia both increase the risk of developing 
chronic pain after open hernia surgery. 
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Background: The role of iliac lymphadenectomy in surgery for rectal cancer remains unknown. 
Detailed clinicopathological data on lateral cancer extension may be needed to determine the true role 
of this procedure. 

Methods: Seventy consecutive patients with low rectal cancer who underwent systematic iliac 
lymphadenectomy between 1991 and 1995 were reviewed. The iliac area was divided into five regions: 
(1) middle rectal root, (2) internal iliac, (3) obturator, (4) common iliac and (5) external iliac. Iliac lymph 
nodes that were cancer-free based on conventional pathological examination were serially sectioned at 
100-um intervals and re-examined for occult microscopic involvement. 

Results: Occult microscopic foci were detected in five (7 per cent) of the 70 patients, and the overall 
incidence of lateral cancer spread was 24 per cent (17 of 70). Among patients without other sites of 
distant metastasis or circumferential involvement of the margin, the 5-year survival rate of those with 
lateral spread was 35 per cent. Although the prognosis of patients with cancer involving multiple iliac 
regions was poor, three of six patients with metastasis to only a single region were alive without disease 
at 3 years. 

Conclusion: Surgeons should be aware of the possibility of localized lateral spread, including 
microscopic metastasis, when determining the optimum procedure for iliac lymphadenectomy in 


patients with rectal cancer. 
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Introduction 


The optimum surgical treatment for preventing local 
recurrence of rectal cancer is subject to continuing debate. 
Recently, systematic iliac lymphadenectomy, which is 
frequently performed in Japan, has attracted the attention 
of Western surgeons’’. The clinical importance of the 
lateral spread of primary lower rectal cancer was first 
demonstrated in the early 1950s°®, Since then, the 
potential benefits of systematic abdominopelvic lymphade- 
nectomy with lateral dissection have been reported mainly 
by Japanese surgeons” ??. 

In Western countries, on the other hand, the advantages 
of iliac lymphadenectomy are regarded as questionable 
because: (1) lateral lymph node metastasis does not occur so 
frequently”'**!*; and (2) lateral spread of this cancer is a 
form of systemic spread and is not regional disease’!>. 

The lymphatic drainage system of the rectum has long 
been studied’?*'*1°!? and the notion of cancer spread in the 
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mesorectum has been developed*°”? as the basis for 
total mesorectal excision’****°, However, few intensive 
studies of lateral cancer spread outside the mesorectum, 
with a special focus on microscopic metastasis, have been 
reported”. 

The present study armed to address the pathological 
extent of lateral cancer spread and the outcome of patients 
wıth this type of spread. 


Patients and methods 


Patients 


Between January 1991 and December 1995, 166 patients 
underwent operation for rectal cancer below the peritoneal 
reflection. During this period, among the patients who had 
advanced cancer without irresectable distant metastatic 
disease, systematic iliac lymphadenectomy was carried out 
when transmural penetration of the primary tumour or 
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pararectal lymph node involvement was strongly suspected, 
provided this was allowed by other clinical factors (1e. 
operative risk and patient consent). A total of 70 patients 
underwent operation combined with bilateral systematic 
iliac lymphadenectomy; they were reviewed retrospectively. 
These patients comprised 47 men and 23 women with a 
mean age of 58-8 (range 25-77) years. Sphincter-saving 
surgery was performed in 24 patients, abdominoperineal 
resection in 41 and total pelvic exenteration in five. Among 
the six patients with distant metastasis, three had liver 
metastasis in one lobe, one had localized dissemination to 
the adjacent peritoneum and two had non-regional 
(mesosigmoid) lymph node metastases, so the metastases 
were all resectable. Two patients, one with non-regional 
nodal metastases, had circumferential involvement of the 
margin pathologically, although the primary tumour was 


curatively resected macroscopically. No patient in this 


Tablet Clinicopathological background of patients undergoing 


systematic iliac lymphadenectomy 





Values in parentheses are percentages. *“Mesosigmoid nodes 
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series received preoperative neoadjuvant therapy. Ihe 
clinicopathological features of 


shown in Jable l 


all resected cancers are 
based on the Japanese Classification of 
Colorectal Carcinoma (Japanese Society for Cancer of the 
Colon and Rectum)”. 


Division of the iliac area 


4 


The iliac area was classified into five divisions, including (1) 
the middle rectal root region (along the middle rectal artery 
lateral to the pelvic plexus), (2) - internal iliac region 
(along the mee iliac artery), (3) the obturator region 
(along the obturator nerve, artery an 2 vein), (4) che common 
iliac region (along the common iliac artery} and (5} the 
external iliac region (along the external iliac artery). These 
regions were defined according to the Japanese Classi- 


fication of Colorectal Carcinoma” (Fig. 1). 


Serial sectioning and examination 


The lymph nodes and other tumour deposits in the niac 
region were fixed in formalin, sectioned along the midiine 
and stained with haematoxylin and eosin, 
cancer in these specimens was determined by histopatho- 


che presence © f 


logical examination. Specimens judged to contain no cancer 
by conventional examination were then serially sectioned at 
100-um intervals, stained with haematoxylin and eosin, and 
examined for the presence of micrometastases. The total 
number of iliac lymph nodes and nodules examined im this 
serial sectioning study was 2051, and the mean ace per 
patient was 29.3. 

All patients were followed for longer than 3 years or unt 
death, and the mean length of follow-up for survivors was 6] 







External iliac 
region 









internal 
iliac region 


Pelvic plexus 


Obturator region ` ; 
| Middies rectal 
root region 


Fig.1 Diagram showing division of the iliac are: 
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(range 36-89) months. In the prognostic study, 64 patients 
who demonstrated no distant metastases were investigated. 
Survival curves were created with the Kaplan-Meier 
method, and the log rank test was used for comparisons. 
Various clinicopathological variables were analysed to 
detect any associations with cancer spread to the iliac area, 
using the x” test and Fisher’s exact method when necessary. 


Results 
Incidence of cancer spread to the iliac area 


Fifteen patients were diagnosed as having iliac lymph node 
metastases by conventional pathological examination. 
Occult microscopic cancer foci were detected in other iliac 
divisions by serial sectioning in three of these patients. 
Moreover, serial sectioning detected microscopic lateral 
spread in two of the patients who were diagnosed as having 
no iliac nodal metastases by conventional examination. As a 
result, a total of 17 (24 per cent) of 70 patients was found to 
have extension of cancer to the iliac area. One patient had 
circumferential margin involvement pathologically and also 
had non-regional lymph node metastases. Occult metastatic 
foci were observed not only in the lymph nodes, but also in 
the extranodal tissues (two cases). 

The distribution of lateral cancer spread including occult 
microscopic foci is shown in Table 2. The middle rectal root 
region showed the highest incidence of involvement, and 
three-quarters of the patients with lateral spread had 
involvement of this region. Eight patients had involvement 
of only one iliac region, whereas the others showed 
involvement of multiple iliac regions. 


Pathological teatures of primary tumours with 
spread to the iliac area 


No differences in the rate of involvement of the iliac region 
were observed after stratification for tumour diameter and 
location. Patients with more deeply penetrating tumours 


Table 2 Divisions of the iliac area and the actual distribution of 
cancer spread 








External iliac region pe a Bm | 


Values in parentheses are percentages. *Detected by conventional and/or 
serial section examination 
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showed a higher incidence of spread to the iliac region, but 
the difference was not significant (Take 3). The mean(s.d.) 
number of positive mesorectal nodes in patients with cancer 
spread to the iliac region (4-6(5-9)) was much higher than for 
patients without it (1-9(2-6)) (P=0-017). Other parameters 
with a significant impact on lateral extension were the 
pathological type, lymphatic invasion and venous invasion. 
Cancer spread to the iliac area was frequently observed in 
cases of poorly differentiated adenocarcinoma and muci- 
nous carcinoma (four of five cases), as well as when the 
metastatic lymph nodes were bevond the pararectal area 
(three of seven cases) (Table 3). 


Prognosis of patients with involvement of the iliac 
area 


Four (two with single region and two with multiple region 
involvement) of the six patients with distant metastases were 
found to have iliac nodal involvement. AH these patients had 
Ese in multiple distant organs and died within 
On the other hand, no stacistically significant 
aa (P=0.07) was observed among patients with 


2ye ears., 


neither distant metastases nor circumferential involvemen f, 
although the survival rate of those with cancer metastasis to 


Table3 Relationship between cancer spread into the iliac area 
and other clinicopathological characteristics in patients without 
distant metastases or circumferential margin involvement 


Cancer in the iliac region” Po 


Characteristic 





Depth of pomen o 
Muscular layer = ae 1 1.8.4 






Beyond rectal Ww it 3 38 9 
Invasion to other organ: 7 3 
Mesenteric node involvement 
None o0 io 18 8 n.s} 
Pararectum oo iero 28 7 7 


inferior: mesenteric trunk or root 4 3 
Pathological: type oe. ee | TE 3 
Well Aifferentiat 









0.0012+ 


0.01287 






“Including occult microscopic involvement. ty” rest; dwell and 


moderately differentiated very poorly differentiated and mucinous 
(Fisher's exact method) 
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Overall survival rate (%) 
D 





0 
No at nsk 
Positrve 13 13 9 8 4 { 
Single region (+) 6 6 5 4 3 1 
Multple region (+) 7 7 4 4 1 0 
Negative 50 49 42 38 26 19 


Flg.2 Comparison of survival of patents without distant 
metastases or circumferential margin involvement undergoing 
systematic iliac lymphadenectomy based on the extent of iliac 
nodal involvement: 

patients with cancer involving the iliac area (n = 13); 
------ patients without cancer spread involving the iliac 
area (n = 50); 

patients with cancer spread to a single iliac region 








~----- patients with cancer spread to more than one iliac 
region (n= 7). 
*P=0.07, +P =0-007 versus no iliac involvement (log rank test) 


the iliac region was worse than that of patients without it 
(Fig. 2). The 5-year survival rate of the former group of 
patients was 35 per cent, and six of the 13 patients had local 
pelvic recurrence. In contrast, 16 per cent (ei ght of 50) of the 
patients without iliac nodal involvement had pelvic 
recurrence, which was almost always associated with 
simultaneous recurrence in another distant organ. Pelvic 
recurrence occurred within the lateral region in half (four of 
eight patients). Among patients with lateral cancer spread, 
the prognosis of those with metastases to multiple iliac 
regions was extremely poor (Fig. 2) and five of the seven 
patients showed local pelvic recurrence. However, four of 
the six patients with iliac disease localized to a single region 
were alive at 3 years, and pelvic recurrence occurred in only 
one patient, despite the fact that no intensive adjuvant 
therapy was received until recurrence occurred. 


Discussion 
One of the most common sites of recurrence after curative 


resection of rectal cancer is the pelvis*’, and local control 1s a 
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major goal of surgical treatment. Appropriate dissection to 
eliminate residual cancer foci, such as involved lymph 
nodes, 1s necessary to achieve local control. However, the 
target region for local recurrence remains controversial. 
Some Japanese surgeons place great emphasis not only on 
total mesorectal excision but also on intrapelvic lateral 
lymph node dissection, whereas the latter procedure is 
performed only rarely in Western countries. There are 
several possible reasons for this difference of opinion 
regarding the clinical significance of iliac lymphadenect- 
omy. 

The first reason might be variation in the incidence of 
intrapelvic lateral cancer spread. Early Western anatomical 
studies reported that lateral lymph node metastasis 
occurred in 2-12 per cent of all patients’”'*:’*. However, 
spread beyond the mesorectum is believed to occur more 
frequently in Japan, and subsequent Japanese studies have 
also demonstrated a higher rate of lateral lymph node 
metastasis (11-23 per cent) in patients with advanced lower 
rectal cancer!!:!?3°3?, In the present study, 24 per cent of 
patients who underwent systematic bilateral lateral node 
dissection had cancer in the iliac region, including 
microscopic foci that were detected only by serial section- 
ing. It is noteworthy that four of the seven patients with 
involvement of either the inferior mesenteric trunk nodes or 
the inferior mesenteric root nodes had residual lateral 
cancer foci despite the fact that total mesorectal excision was 
performed. Furthermore, pelvic recurrence occurred with- 
in the iliac region in half of the patients whose lateral node 
involvement was not apparent, raising the possibility of 
undetected residual iliac disease owing to incomplete 
resection. The high incidence of cancer spread beyond the 
mesorectum should therefore not be overlooked when 
discussing the origin of local recurrence. 

The second reason why iliac lymphadenectomy is not 
popular in Western countries is that lateral cancer spread is 
regarded as systemic spread, and not as regional disease”. 
It has been pointed out that other metastatic foci are often 
present in patients with lateral spread, and that the survival 
rate may not be improved even if local control is achi eved”. 
This concept has been further supported by some 
unfavourable reports on the results of radical lymphade- 
nectomy*” °*. However, Stearns and Deddish*?’ reported 
evidence of the effectiveness of extended lymphadenectomy 
in 1959; two of 11 patients who underwent abdomunopelvic 
lymphadenectomy were found to have metastases in the 
abdominopelvic extramesenteric lymph nodes (which 
would not have been removed by the usual Western 
procedure) and both patients lived for 5 years or more. 
Furthermore, systematic lymphadenectomy with lateral 
dissection has been reported by Japanese researchers to 
decrease local recurrence and enhance survival””'’. The 
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prognosis of patients with iliac node involvement was worse 
than that of those without such involvement in the present 
series. However, 35 per cent of patients with iliac metastasis 
clearly benefited from iliac lymphadenectomy. This proce- 
dure was advantageous for patients in whom lateral cancer 
spread was localized to a single region on serial sectioning, 
in terms of both local control and long-term survival. 
Although the present patient population was small, which 
might be the reason why the 5-year survival rate of patients 
with no lateral spread seemed to be worse than that of 
patients with involvement of one region, it appears that not 
all ihac nodal involvement necessarily represents systemic 
disease. 

The main route of cancer spread to the lateral region has 
been reported to be along the middle rectal and pudendal 
arteries’”**, where the inferior hypogastric plexus lies in 
close proximity, and involvement of this region was the 
most common finding in the present study. The third 
reason for a negative opinion regarding the use of lateral 
lymphadenectomy in the West is the negative influence of 
this procedure on the postoperative quality of life. Radical 
lateral lymphadenectomy invariably damages the inferior 
hypogastric plexus, thus resulting in urinary dysfunction 
and impotence'”*®, 

It is therefore thought to be excessive to perform pelvic 
lymphadenectomy routinely while also sacrificing the 
autonomic nerves as a standard operation for rectal cancer. 
The present study cannot answer the core question as to 
whether the procedure should be performed or not. A larger 
database is needed to determine the optimum way of 
identifying a subset of candidates for resection in whom 
lateral disease can be regarded as local. Prospective 
randomized studies are essential to corroborate the value 
of iliac lymphadenectomy. 
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Background: This study was designed to determine whether Helicobacter pylori forms part of the 
normal microenvironment of the appendix, whether it plays a role in the pathogenesis of acute 
appendicitis, and whether it is associated with increased expression of inducible nitric oxide synthetase 
GNOS) in appendicular macrophages. 

Methods: Serology for H. pylori was performed on 51 consecutive patients undergoing emergency 
appendicectomy. Appendix samples were tested for urease activity, cultured and stained for H. pylori, 
graded according to the degree of inflammatory infiltrate, and probed immunohistochemically for iNOS 
expression. 

Results: The mean age of the patients was 21 (range 7~51) years. Seventeen patients (33 per cent) were 
seropositive for H. pylori but no evidence of H. pylori was found in any appendix specimen. However, 
an enhanced inflammatory cell infiltration was observed in seropositive patients (P<0-04) and the 
expression of macrophage iNOS in the mucosa of normal and inflamed appendix specimens was 
increased (P<0-01). 

Conclusion: H. pylori does not colonize the appendix and is unlikely to be a pathogenic stimulus for 
appendicitis. Priming effects on mucosal immunology downstream from the foregut may occur after 


infection with H. pylori. 
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Introduction 


Helcobacter pylori is associated with a variety of upper 
gastrointestinal conditions’. It is an aetiological factor in 
duodenal ulcers (up to 95 per cent of cases), type B gastritis 
and gastric mucosa-associated lymphoid tissue (MALT) 
B-cell lymphoma’ ®. The World Health Organization has 
recently classified H. pylori as a grade 1 (definite) carcinogen 
in the pathogenesis of gastric carcinoma’. H. pylori 
infestation of the upper gastrointestinal tract can induce 
the appearance of lymphoid aggregates (MALT) that are 
not normally present in the stomach’. Successful culture of 
H. pylori from the human mouth, dental plaque and faeces 
supports the view that the organism survives outside an 
acidic environment’. Similarly, the stimulatory effect of 
H. pylori on MALT is not confined to the upper gastro- 
intestinal tract. The organism has been reported in 
association with low-grade B-cell lymphoma of the rectum, 
with complete histological remission following eradication 
of H. pylor?’. 
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Certain strains of H. pylori, possessing the cytotoxin- 
associated gene, exert direct cytotoxic effects on the 
mucosal epithelium and potentiate tissue damage by 
stimulating an inflammatory response in the mucosa and 
submucosa” '!. The organism produces highly stable 
products that penetrate the lamina propria and increase 
the expression of inducible nitric oxide synthetase (INOS) 
in mucosal macrophages’*. The expression of iNOS is 
increased when both live and lysed samples of H. pylort are 
introduced to the stomach’. Subsequent production of 
nitric oxide enhances chemotaxis and proinflammatory 
cytokine release’*. Indeed, the stable products of H. pylori 
alone are sufficient to stimulate a cytokine response in host 
tissues’®. A similarly high expression of mucosal iNOS in 
inflammatory bowel disease, combined with the finding that 
iNOS inhibition ameliorates experimental colitis, under- 
lines the pivotal role of this enzyme in immunological 
wene a. 

Acute appendicitis is the most common surgical emer- 
gency, with 16 per cent of the population undergoing 
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appendicectomy'®. The exact aetiology is ill defined but an 
infective origin has been proposed owing to the fluctuating 
incidence of appendicitis during this century’’. 
Appendicitis begins with mucosal inflammation which 
subsequently spreads to the serosal surface resulting in 
peritonitis. Abscess formation or perforation occurs in 25 
per cent of patients. It was postulated that H. pylori infection 
could cause MALT hypertrophy in the appendix to the 
point that, under certain conditions, luminal obstruction 
and acute appendicitis might occur. It is possible that an 
inflammatory response could be primed, because of the 
presence of H. pylori or its products, by enhanced mucosal 
macrophage iNOS expression (as occurs in the foregut)””. 

This study was designed to ascertain whether H. pylori 
forms part of the microenvironment of the appendix, 
whether there is an association between H. pylori serology 
and acute appendicitis, and whether H. pylori-positive 
patients have an increased expression of iNOS in appendi- 
cular macrophages. 


Patients and methods 


All patients undergoing emergency appendicectomy over 
4 months were included in the study irrespective of age, co- 
morbid disease or the pathological status of the appendix. 
Antibiotic prophylaxis (metronidazole) was administered 
on induction of anaesthesia. Appendix specimens were sent 
for routine histopathological analysis and, using a pre- 
determined grading system, were given a score (0-3) by a 
single, blinded, pathologist depending on the extent of 
inflammation (Table 1). At the time of pathological analysis 
all specimens were also examined for Hehcobacter-like 
organisms using a modified Giemsa stain’. 

Two small (1 cm) ‘doughnut’ biopsies were taken from 
the appendix base before placement of the specimen in 
formalin. One was transported to the microbiological 
laboratory in a physiological saline solution for H. pylori 
culture and the other was placed in a CLOtest (Tri-Med, 
Draper, Utah, USA) to identify urease activity. Biopsies 


Table1 Grading system for acute appendicits based on patho- 


logical findings 
eS oe a 





Descrpton Grade Pathological status 
eee 


Normal 0 No evidence of inflammation 
Mild 1 Inflammatory infiltrate confined to mucosa 
with no serosal or pentoneal reaction 
Moderate 2: x  Transmural inflammation with serosal or ` 
pentoneal reaction, but no perforation or 
abscess formaton 
' Severe 3 Evidence of perforation, gangrene or abscess 


formation 
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were minced and inoculated on blood agar with selec- 
tive supplement added (Dent and McNulty; Oxoid, 
Basingstoke, UK) for culture. Plates were incubated for 
10 days in a humid microaerobic atmosphere at 37°C. The 
study policy dictated that any specimen deemed to be 
positive for H. pylort would undergo polymerase chain 
reaction (PCR) to identify the specific H. pylori strain*’. 
Positivity was considered when any specimen fulfilled two 
of the following criteria: urease activity, H. pylor: growth or 
identification with Giemsa staining. 

Mucosal macrophage iNOS expression in appendix 
samples was assessed by immunocytochemistry. In bref, 
specimens were dewaxed with xylene and alcohol solutions, 
and endogenous peroxidase activity was blocked using 3 per 
cent hydrogen peroxide in distilled water. Specimens were 
then rinsed, placed in Tris buffered saline (TBS) and a 
serum-free protein block was applied to sections. Primary 
antibody to iNOS was applied (murine cultured anuhuman 
iNOS immunoglobulin (Ig) G; Transduction Laboratones, 
supplied by Affiniti Research Products Limited, Exeter, 
UK) and the samples were then rinsed in TBS. Secondary 
antibody (Duet-Dako K0492; Dako, Cambridge, UK) was 
applied for 35 min and the slides were again mnsed ın TBS. 
The tertiary layer (Duet K04920; Dako) was applied for 
35 min and then mnsed with TBS. 3,3-Diaminobenzidine 
tetrahydrochloride dihydrate (DAB; Kem-en-T’ec) was 
applied to slides for 10min, followed by Haemalum for 
2 min (haematoxylin stain). Slides were then dehydrated 
with alcohol and xylene before the application of coverslips. 
Gastric mucosal biopsies expressing mucosal macrophage 
iNOS (from H. pylori-positive patients) and B-actin, serving 
as positive and negative controls respectively, were used to 
confirm the specificity of the assay (greater than 98 per 
cent). All samples were assessed for mucosal macrophage 
iNOS activity at X 40 magnification, with a positive result 
defined as one or more positively stained macrophage cells 
per field. In addition, the ratio of positive to negative 
staining macrophages per field was determined to give an 
estimate of activity. 

On the first postoperative day 7 ml blood was drawn for 
H. pylori serology using a premier H. pylor: IgG enzyme- 
linked immunosorbent assay (ELISA) (Meridian 
Diagnostics, supplied by Launch Diagnostics, Kent, UK). 
This method offers 95-100 per cent sensitivity and 
specificity for H. pylori’*. The seropositivity of 50 age- 
and sex-matched asymptomatic volunteers without pre- 
vious appendicectomy was also assessed. Any history of 
previous H. pylori status or eradication was noted. The 
patient’s general practitioner was contacted and informed 
of any positive serological results. 

Analysis of variance was employed for statistical analysis; 
P<0-05 was considered significant. 
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Results 


Fifty-one consecutive patients presenting with symptoms 
and signs of acute appendicitis were enrolled. Emergency 
open appendicectomy was performed within 48h of the 
onset of symptoms in all patients. The mean age was 21 
(range 7-51) years and the male : female ratio was approxi- 
mately 2 : 3. Forty patients (78 per cent) hada pathologically 
abnormal appendix, with faecoliths identified in seven 
patients (14 per cent). No patient had malignancy detected 
on macroscopic or microscopic examination of the appen- 
dix. 

Multiple organisms were grown from all appendix 
specimens but only three appendiceal ‘doughnut’ biopsies 
were positive for urease activity on the CLOtest. There was 
no growth of H. pylori from the samples, even ın selective 
culture. Rather, Proteus species were identified as the 
organisms with urease activity. Similarly, there was no 
evidence of H. pylori in any sample on histological 
assessment following Giemsa staining. Therefore, all 
appendix specimens were considered to be negative for 
H. pylori, and strain typing by PCR was not performed. 

The appendix was histologically normal in 14 patients (27 
per cent). There was a slight preponderance of negative 
appendicectomues in the H. pylori-negative group (11 of 34 
versus three of 17) but this was not statistically significant 
(P>0-05). Similarly, the rate of H. pylori seropositivity in 
patients with a normal appendix was simular to that in 
patients with an inflamed appendix (three of 14 versus 14 of 
37; P>0-05). The rate of H. pylori seropositivity in the 
matched control group of asymptomatic volunteers without 
previous appendicectomy was 14 (28 per cent) of 50. This 
was not significantly different from the seropositive rate ın 
patients with an inflamed appendix (14 (38 per cent) of 37; 
P>0-05) or in all patients who had an appendicectomy (17 
(33 per cent) of 51; P>0.05). 

The results of the pathological grading according to the 
degree of inflammatory infiltrate ın the layers of the 
appendix are shown in Table 2. The grading was evenly 
distributed among the four categories. However, 13 of the 


Table2 Grade of acute appendicitis and Helicobacter pylori 
serology 
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17 appendix specimens from seropositive patients had high 
histological grade appendicitis (2 or 3), compared with 13 of 
the 34 H. pylori-negative patients (P < 0-04). 

All appendix specimens were probed for mucosal macro- 
phage iNOS. Thirty (59 per cent) of the total 51 specimens 
stained positively for mucosal macrophage iNOS. Overall, 
patients with positive H. pylor: serology had a higher 
expression of mucosal macrophage iNOS than H. pylori- 
negative patients (14 of 17 versus 16 of 34; P<0-01). 
Moreover, mucosal macrophage iNOS expression was 
greater in histologically normal appendix specimens from 
seropositive patients than in those from H. pylori-negative 
patients (17 of 34 versus nine of 34; P <0-01). Finally, the 
relative presence of mucosal macrophage iNOS, expressed 
as a percentage of mucosal macrophages per field, was 
significantly greater in H. pylori-seropositive than in 
H. pylori-negative patients (11 of 17 versus 13 of 34; P< 0.03). 


Discussion 


The aetiology of appendicitis is poorly understood. It has 
been proposed, on the basis of epidemiological data 
including case clustering and seasonal fluctuation, that 
infection may be the primary event!®!*. In this study, the 
possibility that a relationship exists between H. pylori status 
and appendicitis was explored. 

The results suggest that H. pylor: is not a component of 
the microflora of the normal or inflamed appendix. In 
support of this, a recent study of ten patients with acute 
appendicitis failed to demonstrate H. pylori from the 
appendix using PCR techniques’*. However, only one of 
the ten patients in that study was H. pylori-positive on 
serological testing. In the present study, where one-third of 
the cohort was positive for H. pylori on the basis of serology, 
the organism was not cultured from appendix samples 
despite using specific techniques, nor was it found on 
histological analysis. It seems that H. pylori does not flourish 
in the environment of the appendix-ileocaecal region. 
H. pylori transforms into a fastidious coccal form when 
outside the acidic environment of the stomach"*, It has been 
demonstrated in human faeces and can be grown from 
dental plaque and faecal samples even at pH4 and 
higher*°. This suggests that it is not only pH that prevents 
colonization of the appendix with H. pylori, but also local 
factors such as competitive growth inhibition by commensal 
organisms or a hostile immunological environment. 

H. pylori stimulates an IgG response in the host and this 
has formed the basis for a range of ELISAs for detecting the 
presence of the organism. This method is the most popular 
for screening for H. pylort because of its low cost, availability 
and reproducibility*®. The main drawbacks of serological 
testing are interassay variation and the poor sensitivity and 
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specificity of some ELISA kits. Therefore, a single assay 
with a sensitivity and specificity of 95-100 per cent was 
employed in this study’*. In keeping with expected back- 
ground rates for a large rural area, 33 per cent of the cohort 
was positive for H. pylori”*. The rate of histologically normal 
appendicectomies in this study (27 per cent) is comparable 
with that obtained by others’®. The lack of difference in 
seropositivity rates does not support a relationship between 
H. pylori and appendicitis. In particular, the seropositivity 
rate of the study group was not significantly different from 
that found in a control group of asymptomatic volunteers 
without previous appendicectomy. Although it is difficult to 
draw firm conclusions based on a small sample, it seems 
unlikely that H. pylori is a direct pathogen in appendicitis. 

Using a predetermined histological grading system, 
H. pylori-positive patients were found to have a significantly 
greater inflammatory infiltrate in the appendix. Moreover, 
samples taken from H. pylori-positive patients exhibited a 
higher expression of iNOS in mucosal macrophages than 
those from H. pylori-negative patients. This disparity of 
iNOS expression was particularly apparent in patients with 
a normal appendix. It has been established that H. pylori (or 
its surface proteins) activates macrophages by an endotoxin- 
independent mechanism, stimulates iNOS expression and 
activity, and induces an inflammatory infiltrate in the 
foregut!™!7-1429, Tt is possible that H. pylori (or its cellular 
products) ‘prime’ the appendix by inducing mucosal 
macrophage iNOS expression and more marked cytokine 
responses. Thus, although H. pylori does not colonize or 
infect the appendix, downstream effects of gastroduodenal 
infestation (including shed surface molecules from dying 
organisms) might induce a primed immunological state 
causing an enhanced inflammatory infiltrate to a second 
insult. 
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Background: The electrically stimulated gracilis neoanal sphincter was initially developed to treat 
refractory incontinence. Good early results were reported from the two centres that pioneered the 
technique. The aim of this study was to assess the operation in a prospective multicentre setting. 
Methods: The procedure was performed on 64 patients from seven centres worldwide and was 
performed in stages. All patients were evaluated clinically and manometrically before and after 
operation. 

Results: There was a high incidence of infective and hardware-related complications. At a median of 
10 months following closure of the defunctioning stoma 56 per cent had experienced a good functional 
result. The major functional problems comprised evacuatory difficulties experienced by 25 per cent. 
Conclusion: The technique is effective in treating otherwise refractory incontinence. It is, however, a 
complex procedure and the morbidity rate may be high, particularly during the learning curve, factors 
that necessitate careful patient selection. 
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Introduction 


Faecal incontinence is a common and debilitating symp- 
tom. It arises as a result of the congenital absence of, surgical 
removal of or pathological damage to the anorectum, anal 
sphincters, pelvic floor or their neurological pathways. 
Established surgical techniques, which include direct 
sphincter repair and postanal repair, provide relief for some 
patients’”. Both these techniques, however, have an 
appreciable failure rate’. Furthermore a significant 
proportion of patients with congenital anorectal anomalies 
corrected in early life will be permanently incontinent®. A 
significant number of patients resort to a permanent stoma 
as the only way to control their symptoms. The physical and 
psychological sequelae of a permanent stoma are well 
documented”"®. The electrically stimulated gracilis neoanal 
sphincter (ESGN) was developed ın the late 1980s for 
patients with intractable incontinence, refractory to existing 
treatment options, as an alternative to a permanent stoma. 
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Skeletal muscle neosphincters have been used to augment 
or reconstruct anal sphincters since the 1930s. The gracilis 
muscle was first used by Pickrell et al.” in the 1950s and has 
become the muscle of choice. It is morphologically suited to 
transposing around the anal canal and there ıs little 
functional deficit following transposition. However, with- 
out electrical stimulation it is unable to maintain the 
sustained contraction necessary to provide sphincteric 
function. This may explain the poor long-term results of 
the unstimulated graciloplasty ın clinical practice!™!?, The 
application of low-frequency electrical stimulation is 
known to convert fast-twitch skeletal muscle (such as the 
gracilis) into slow-twitch muscle ideally suited to prolonged 
contraction!?. The application of electrical stimulation to 
the graciloplasty was pioneered at two centres, the Royal 
London Hospital in Whitechapel and Maastricht in the 
Netherlands!*'®. Iniual reports using the procedure to 
treat intractable acquired incontinence showed improve- 
ment in continence ın 60-70 per cent of patients’’””*. The 


British Journal of Surgery 1999, 86, 1543-1548 1543 


1544 Electrically stimulated gracilis neoanal sphincter « B. J. Mander, $8. D, Wexner, N. S. Williams et gl 


technique has also been used successtully to treat incon- 
tinence arising from a congenital'” or traumatic’ aetiology. 
Use of the ESGN as part of anorectal reconstruction 
following abdominoperineal resection of the rectum has 
been less successful”! Subtle differences exist between 
centres in the method used to stimulate the transposed 
muscle. The London group prefers direct neural stimula- 
tion whereas the Dutch use intramuscular electrodes. 

The aim of this study was to assess the efficacy of the 
ESGN in treating intractable incontinence using a standard 
protocol, incorporating direct neural stimulation, within a 
prospective multicentre trial. 


Patients and methods 


Patient details 


All patients with severe incontinence secondary to sphincter 
trauma, neurogenic damage, anomalies of innervation or 
congenital anorectal anomalies were eligible for inclusion in 
the study. Patients with severe respiratory or cardiovascular 
co-morbidity, severe arthritis, malignant disease in the 
pelvis, previous perineal radiotherapy, a cardiac pacemaker, 
active perineal sepsis or known Crohn’s disease were 
excluded. Patients were selected for the trial only if their 
incontinence was refractory to or not amenable to existing 
surgical techniques. All patients were considering a 
permanent stoma at the time of inclusion into the trial or 
had one already as the only way to control their symptoms. 
All patients were evaluated extensively, investigated and 
counselled before admission into the trial. The degree of 
incontinence was quantified using the Cleveland Clinic 
Florida 20-point incontinence scoring system (Table 1)°?. 
Ethics committee approval was granted ata local level in the 
centres participating. All surgeons involved in the trial had 
visited the Royal London Hospital and had witnessed at 
least one procedure. 

Between April 1993 and October 1996, 64 patients were 
entered into the trial (17 male and 47 female). The median 


age was 44-5 (range 15-76) years and the median length of 
follow-up was 16 (range 2-45)months. Patients were 
recruited from Cleveland Clinic Florida (7 =15), Royal 
Infirmary, Edinburgh (7=13), Royal London Hospital, 
London (#= 12), St George’s Hospital, Sydney (7 = 8), 
Sahlgrenska Hospital, Gothenburg (7 =7), University of 
Naples (z = 5) and Queen Elizabeth Hospital, Birmingham 
(7 = 4). 

The patients formed a heterogeneous group with regard 
to the aetiology of the underlying incontinence. In the 
majority of patients incontinence arose as a result of direct 
sphincter disruption from obstetric injury (#7 =22), iatro- 
genic damage (#=8) or perineal trauma (7=6). In 16 
patients it was attributed to a denervated sphincter from 
pudendal neuropathy (7=10) or a more proximal neuro- 
logical deficit (v=6). Seven patients had a congenital 
aetiology. In the remaining five incontinence followed 
restorative proctocolectomy (7 = 3), congenital internal 
sphincter absence (w= 1) and isolated sphincter myopathy 
(= 1). 

Before entry into the study 75 per cent of the patients had 
undergone one or more (range 1—5) surgical procedures in 
an attempt to alleviate their incontinence; in the majority 
either a direct sphincter repair or a pelvic floor repair. In 
addition, 14 patients had a permanent stoma to manage 
their symptoms. 

The operation was performed in stages and is described in 
detail elsewhere~*. A preliminary vascular delay procedure 
was performed on the distal end of the gracilis muscle in 54 
patients. In all but four of the patients a defunctioning stoma 
was either already present or was fashioned at this stage. 
Approximately 1 month later the patients were admitted for 
the second stage when the preprepared muscle was 
transposed around the anal canal. A custom-made electrode 
plate (Nice Technology, Fort Lauderdale, Florida, USA) 
was sutured over the main nerve and connected to the 
stimulator (Nice Technology Electrical). After the wounds 
had healed approximately 1 month after operation, stimula- 
tion was started and a period of muscle training begun. 
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Tablet Cleveland Clinic Florida 20-point scoring system for faecal incontinence”: 





0. Total continence: 20, total incontinence 
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Once completed, patients were readmitted for stage 3, 
closure of the covering stoma. 

Physiological measurements and assessment of function 
were made before operation and at regular intervals after 
surgery. 


Manometry was performed using a standard tec hnique of 


anorectal manometry incorporating a water-filled micro- 
balloon, a water-perfused system or a solid-state transducer. 
The sensor was inserted into the anal canal and the pressure 
recorded at l-em stations from 0 to 5cm from the anal 
verge, with the stimulator switched on and then off. 
Physiological measurements were made before operation, 
at the commencement of electrical stimulation and at 
regular intervals thereafter. Two measurements were made. 
Basal neosphincter pressure was defined as the pressure 
recorded at the site of the neosphincter with the stimulator 
switched off. Maximum neosphincter pressure (MNP) was 
the pressure recorded at the site of the neosphincter when 
the muscle was stimulated at tetanic frequencies and 
supramaximal voltages. 


Statistical analysis 


Paired data were compared using the Wilcoxon rank sum 
test. 


Results 


Morbidity 


There was no perioperative death although three patients 
died during the course of the study, from causes unrelated to 
it, one from pancreatitis and two from malignancy. 
Following stage one there were 14 recorded complications. 
These included four saphenous nerve palsies, three cases of 
mild lymphoedema, four minor wound infections, one leg 
seroma, one parastomal hernia and one ileostomy fistula. 
Following the second stage, despite the use of covering 
antibiotics, there were 24 infective complications in 22 
patients. In ten this amounted to mild perineal or leg sepsis 
that resolved with antibiotics. In five perineal infection was 
associated with a degree of perineal wound breakdown and 
in three perineal debridement was necessary. In addition 
there were three proven episodes of deep venous thrombo- 
sis. Perioperative neuropraxia of the nerve to the gracilis 
occurred in three patients. This was only transient in two. 


Physiological results 


There was no statistical alteration in resting pressures 
before and after transposition. Anal canal occlusion 
pressures rose significantly, from a median maximum 
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squeeze pressure before operation of 64 cmH1,0 toa median 
MNP at the start of electrical scant Gr of € 140 en HÀ 
(P<0-05). The MNP declined during muscle training to a 
median value of 117 cmH20 (P< 0-05) (Jable 2). 


Outcome 


The outcome of patients 1 month after stoma closure is 
shown in Fig. 1. Fifty-five of the 64 patients had 


closed at the time of collating the data. 


the stoma 
The reasons for non- 
closure were death in two patients and incomplete muscle 
training in another five. These patients were excluded trom 
subsequent analysis. In addition two patients did not 
undergo stoma closure because of es fatlures 
ar patie saad eae cree au and hardware sepsis 


in the other. Forty-four patients had the stoma closed oo 


Table2 Anal canal pressures before and after surgery 





Values are median (95 per cent confidence interval). “ Pe G08 vereni 





maximum neosphincter pressure at the start of stimulation PA rear 
signed rank test) 


ns 


Stone never closed. 9 
PHed. 2 

Tachnies! fafure. 2 
incomplete training. © 


Stoma closed, 55 
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| Poor functional result, 11 
—« incontinent, 2 
Severe evacuatory diihcuties, 9: 


Good functional result, 44 (77%) 
(Mild evacuatory difficulties, 7) 


Fig.1 Summary of functional outcome | month after stoma 
closure 
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experienced a good functional result (continent to solids) at 
1 month. Including the two technical failures this represents 
a success rate of 77 per cent (i.e. 44 of 57 patients). This 


incontinence score 


Sect wreawaneineentsattnened 


Before operation After operation 


Fig.2 Cleveland Clinic Florida 20-point incontinence scores 
before and 1 month after operation. Bars show mean values and 
boxes standard errors 


Good functional result, 44 (77%) 
(Mild evacuatory difficulties, 7) 
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Evacuatory problems,5 eee- ae 
SERIEL ITA ANAA, Others, 5 | 
Lost to follow-up, 3 : 
aed Died. 4 
paeen Awaiting replacement, 1 
Technical failure, 5 man 


Fig.3 Outcome of patients with a good initial result at the time 
of the last assessment, a median of 10 (range 1-35) months after 
stoma closure 
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does, however, include seven patients who described 
moderate difficulty in evacuating (requiring regular suppo- 
sitories or enemas). Eleven patients had a poor result at this 
stage either because of persistent incontinence or severe 
evacuatory difficulties. The mean Cleveland Clinic 20- 
point incontinence score decreased from 19 before opera- 
tion to 6 1 month following surgery (Fig. 2). 

Ata median of 10 months following stoma closure, five of 
the seven patients who described mild to moderate 
evacuatory difficulties had deteriorated and required 
further surgery (a stoma in two and a colonic conduit in 
three) (Fig. 3). A further five patients experienced technical 
failure either as a result of repeated electrode plate 
migration (7= 3) or because of repeatedly depleted stimu- 
lators (7#=2). In a further five patients the functional 
outcome was unknown (three were lost to follow-up, one 
died and one was awaiting a replacement battery). 
Excluding these five patients, 56 per cent of patients (29 
of 52) had a good functional outcome at a median of 
10 months after stoma closure. 

During the course of the study there were a number of 
hardware-related complications. There were 16 recorded 
episodes of plate migration or lead fracture in 1] patients 
which ultimately led to failure in four. Problems obtaining 
reliable replacement stimulators necessitated the use of a 
different device (Medtronic, Minneapolis, Minnesota, 
USA), connected to intramuscular electrodes. This was 
used in eight patients of whom seven have experienced a 
good result. In total there were 27 battery depletions in 21 
patients. The median length of stimulator life in this study 
was 11 months. 


Discussion 


Historically the patient with incontinence refractory to 
surgical correction has resorted to a permanent stoma. The 
use of an unstimulated gracilis neosphincter provided 
encouraging results in the short term but proved less 
effective in the longer term. The addition of electrical 
stimulation not only provides a truly dynamic sphincter but 
also effects the phenotypic conversion of the muscle from 
type 2 (fast twitch) to type 1 (slow twitch), ideally suited for 
sphincteric function’. Results from the two pioneering 
centres using this technique revealed good results in 
approximately 65 per cent of patients! ™!*. This is the first 
report ofa multicentre trial investigating the efficacy of this 
technique. A good functional outcome in 56 per cent of 
patients in this study at a median follow-up of 10 months is 
therefore encouraging. 

It should be emphasized that the patients reported here 
formed a heterogeneous group. In some incontinence was 
the result of a primary motor defect of the anal sphincter 
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alone. In others, however, including those with congenital 
incontinence, neurological damage and pudendal neuro- 
pathy, there was a combined motor and sensory deficit. ‘The 
ESGN aimed to correct only the sphincteric deficit 
associated with incontinence. The Maastricht group 
reports lower success rates in patients with a congenital 
aetiology’®. Similarly the results of the technique in total 
anorectal reconstruction following abdominoperineal exci- 
sion of the rectum are less good’*. Furthermore, the vast 
majority of patients operated on in this study had undergone 
previous perineal surgery which may have affected the 
contraction of the neosphincter and reduced anal compli- 
ance. 

In this study, as in others, there was a high rate of peri- 
operative complications!” 64’. This is likely to be related in 
part to the complexity of the technique and also toa learning 
curve effect. The high morbidity rate should be balanced 
against the realization that the only other option for these 
patients is a permanent stoma. Broadly speaking, complica- 
tions can be grouped into three major categories: infective, 
technical and functional. Despite use of broad-spectrum 
antibiotics the infective complication rate following trans- 
position and implantation of the electronic hardware was 34 
per cent. This is higher than the 18 per cent reported by 
Baeten’s group*®. The Dutch report a much higher 
incidence of hardware sepsis (12 versus 5 per cent) but a 
considerably lower rate of perineal sepsis (3 versus 21 per 
cent). They use a different protocol, dispensing with the 
vascular delay stage and transposing the muscle 6 weeks 
before hardware implantation. The relatively high rate of 
perineal infection in the present study may relate to the high 
frequency of previous perineal surgery. Hardware sepsis isa 
disaster as it necessitates removal of the stimulator and/or 
the lead. Perineal sepsis alone is manageable and rarely 
spreads. However, its sequelae, particularly anal scarring 
and a reduction in anal compliance, can seriously affect the 
outcome. All of the patients in this study who developed 
moderate or severe perineal sepsis developed a degree of 
subsequent anal stenosis and difficulty in evacuation. 

The major technical problems encountered were neuro- 
praxia, electrode plate migration, fibrosis, and lead fracture 
and stimulator depletion. Direct neural stimulation utilizes 
an electrode plate placed directly over the main nerve to the 
gracilis and sutured into position. Direct neural stimulation 
ensures maximal motor unit recruitment and therefore 
maximizes neosphincter contraction. There is a risk of 
neuropraxia, although in two of three instances encoun- 
tered in the present study reasonable function returned. 
Electrode plate migration, fibrosis or lead fracture, 
characterized by a marked increase in the threshold voltage 
of stimulation, occurred 16 times in 11 patients (17 per 
cent). It is difficult, using existing equipment, to differ- 
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entiate between these entities and therefore itis necessary to 
replace the leads in all instances. Although this is usually 
possible, fibrosis around the nerve can make exact place- 
ment of the new lead difficult. An alternative is to use an 
intramuscular lead. A number of patients in this study 
ultumately received this form of stimulation with good 
effect. Direct muscle stimulation produces lower sphinc- 
teric closing pressures than neural stimulation’®. The 
argument over which is the better form of stimulation 
could be resolved by a trial. The electrode plate used in the 
study is no longer produced but a modified neural lead is 
now available from another manufacturer (Medtronic) 
and initial experience suggests that problems with plate 
migration and lead fracture have been considerably 
reduced. 

The length of stimulator life used in the study was very 
disappointing. Although mathematically predicted to sur- 
vive 2-3 years they lasted a median of only 11 months. The 
stimulators used were prototypes modified from spinal cord 
stimulators and not previously tested ın a clinical setting. 
The manufacturer of the hardware used in this study no 
longer exists. More reliable strmulators are now available 
(Medtronic). No problems with stimulator displacement 
were experienced ın this study; ın contrast, the Dutch group 
describe it occurring with a frequency of 9 per cent in their 
patients”°. 

All the patients with a functioning neosphincter noticed 
an improvement in symptoms. Only two did not improve 
sufficiently to avoid a permanent stoma. ‘The physiological 
data in this study mirror those of early reports and 
physiological studies on the technique”’. The MNPs 
generated using direct neural stimulation are considerably 
higher than those reported using direct muscle stimulation 
where maximum pressures are of the order of 100 cmH20, 
approximately 60 per cent of that achieved in this study’. 

The major functional problem in these patients was of 
evacuatory difficulty. In all, 16 patients (25 per cent) 
experienced mild or moderate evacuatory difficulties that 
ultimately led to failure in 14. This problem is well 
documented following this procedure”®””. Its aetiology is 
not well understood but is hkely to be multifactorial. 
Predisposing factors may include occult premorbid eva- 
cuatory difficulties, perineal sepsis and associated stenosis, 
previous perineal procedures and poor anal complance”’. 

Improvements in the resilience and longevity of the 
electronic hardware used, careful patient selection and 
efforts to overcome the evacuatory difficulties experienced 
by some will improve the long-term results. Determination 
of the effectiveness of this procedure as a durable and cost- 
effective alternative to a stoma requires longer-term follow- 


up. 
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Background: In addition to studying the outcomes of surgery in terms of mortality and morbidity rates 
and performance, it is also important to consider how patients perceive the delivery of the service given 
to them. 

Methods: A patient satisfaction survey was carried out by the Surgical Epidemiology and Audit Unit of 
the Royal College of Surgeons of England, on patients undergoing surgical procedures by the 
Department of Surgery at Wrexham Maelor Hospital. No day cases were included in the study. Two 
hospitals in southern England (undergoing the same survey) designated X and Y were used for 
comparison. 

Results: Some 2000 questionnaires were sent out twice; 1666 subjects (83 per cent) responded to the 
first questionnaire and 1445 (87 per cent) of these responded to a second questionnaire 6 weeks later 
(overall response 72 per cent). A total of 35 per cent of patients were older than 65 years of age. Some 76 
per cent of patients with a malignant condition were seen within 4 weeks of referral compared with 38 
per cent of those with a benign condition (P< 0-0001). A total of 78 per cent of patients with cancer were 
admitted within 4 weeks compared with 84 and 88 per cent in hospitals X and Y. Some 23 per cent of 
patients were admitted as an emergency. Eighteen per cent of patients did not know who presented a 
consent form to them before surgery compared with 13 and 17 per cent in hospitals X and Y 
(P <0-0001). Some 26 per cent of patients perceived that they had complications after surgery compared 
with 27 and 25 per cent for hospitals X and Y. A total of 35 per cent of patients did not receive a follow- 
up appointment and 20 per cent of these patients were unhappy about this. Two areas of major concern 
revealed by the responses were the lack of written information and the overall poor scores generally 
attained by the emergency admission ward. However, 94 per cent of patients said that they would return 
to the same consultant. 

Conclusion: Patients were generally happy with their surgical care and there was little difference 
between the three hospitals studied. Lower scores were given when patients were admitted to 
emergency admission wards. Higher scores were given when patients received printed information. 


Paper accepted 13 July 1999 


Introduction 


Irrespective of political initiatives such as the Patients’ 
Charter, it is the duty of any medical practitioner to record 
and react to patients’ experience of medical care. As well as 
studying the outcomes of surgery in terms of mortality and 
morbidity rates and performance, it is also important to look 
at ‘customer satisfaction’ of a given service. There has been a 
significant increase in consumerism and willingness (and 
ability) to criticize climcal services, but surgeons have 
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recognized that some expectations of therapy can be 
unrealistic. The remit of this audit was to conduct an 
independent investigation of patients’ experience of the 
quality of surgical care, including outcomes. The study was 
an anonymous, independent, postal questionnaire study. 


Materiais and methods 


The Royal College of Surgeons of England Surgical 
Epidemiology and Audit Unit was funded by the Welsh 
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Office and the Wrexham Maelor Hospital Trust to under- 
take an independent review of the response of 2000 patients 
to surgery at Wrexham Maelor Hospital during the period 
July 1995 to April 1997. This hospital was one of 12 sites in 
which such audits took place between 1992 and 1998. Using 
patient feedback, these studies sought to examine the 
strengths and weaknesses of surgical service delivery across 
the entire treatment episode, from the first outpatient 
consultation to follow-up. The study looked at the strengths 
and deficits as perceived by the patients in order that these 
issues might be addressed. Comparative data were shown by 
two other hospitals undertaking a similar audit. The two 
comparative hospitals were district general hospitals in the 
south of England, designated X and Y for the purpose of this 
study. The three hospitals were chosen as they were able to 
provide the appropriate monies to finance their respective 
audits, 

The questionnaire design used a variety of narrative 
questions and response options, using straightforward 
language that a patient might adopt when judging clinical 
services. An example of the questions is shown in Fig. 1. The 
study permitted simple measures of relative satisfaction 
with different core aspects of care. Scores were designed to 
allow interprofessional and interhospital comparisons. 

The survey employed two different postal question- 
naires. One was distributed immediately after hospital 
discharge and the second one 6 weeks after discharge. The 
questions generated both closed responses and free text 
answers. By encouraging free text responses, criticisms with 
a common theme might emerge. While acknowledging that 
such data were necessarily subjective and memory derived, 
staged distribution of the forms aimed to minimize the 
distortion from time lapse. However, it was apparent that 
patients’ perspectives did change with time, as more 


9 How would you rate the ward admission 
experience you had? 

UJ The arrangements were very good, covering 
every need of the new patient 

| The arrangements were acceptable, covering 
some but not all needs of the new patient 

| The arrangements were rather poor, not covering 
the basic needs of the new patient 

LI [don’t remember 


Please add any comments you may have 


regarding improvements to the ward 
admission arrangements. 


Fig. 1 Example of a question from the questionnaire 
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patients were satisfied with the service when replying to 
the second questionnaire. The purpose of the second 
questionnaire was to assess any follow-up visits and/or 
complications that may have arisen since the initial 
questionnaire. 

A very large sample size was used in this study to 
marginalize the overcompliant and overcritical patient. The 
survey was confidential in terms of patient, surgeon and 
hospital findings. The audits were unique because responses 
were analysed according to individual participating sur- 
geons. 


Statistical analysis 


Standard (4°) tests of statistical si enificance and 95 per cent 
confidence intervals were used, where appropriate. In view 
of the very large numbers of patients studied, even though 
absolute differences in patient responses to the questions 
were small, they did reach statistical significance. 

Patients judgements of service quality were derived from 
certain ‘rating’ questions. It was necessary to render these 
responses numerically for the purposes of comparison. 
Overall percentage scores were drawn from aggregated 
responses/ratings on common themes. As most issues were 
given equal weight, the system allowed for the theoretical 
possibility of the ‘perfect’ surgical service. 

As questions on the same service topic may have different 
ranges of response options, a composite scoring system was 
required to evaluate responses to several questions on the 
same aspect of the service. The solution was to recode the 
various available responses to the questions making up the 
survey so that they comprised equal parts of 100. In so doing, 
coding could be manipulated to deal with questions posing 
different orders of response, and the overall scores elicited by 
individual questions could be added together (Table 1). 

For example if a consultant scored 63-6 per cent at very 
good recoded 100, 27-3 per cent average recoded 50 and 9-1 
per cent poor recoded 0 for a particular question, the score 
for this question would be (63-6 xX 100) + (27-3 x 50) 4 (9.1 
x Q)/100 = 77-2 per cent. 

Although some issues were more within the control of the 
consultants concerned than others, the consultant scores 
created a benchmark against which they could be compared. 
A score of 80 per cent means that two of ten patients are less 


Table 1 Scoring methodology 







Very good 
Average ee 
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than satisfied with that aspect of the service. To add 
meaning to the numerical scoring system, clinicians were 
consulted during the pilot phase to agree a reasonable 
tripartite evaluation of ‘good’, ‘acceptable’ and ‘poor’ 
performances. Overall, a score of 85 per cent or greater 
was deemed to be ‘good’, 75-85 per cent ‘acceptable’ and 
below 75 per cent ‘poor’. 


Results 


A total of 2000 questionnaires were mailed to patients. 
Some 1666 patients (83 per cent) responded to the first 
questionnaire. Of these, 1445 (87 per cent) responded to the 
second questionnaire, giving an overall two-questionnaire 
response rate from the original cohort of 72 per cent. There 
was an equal sex distribution. Approximately 60 per cent of 
patients were aged between 45 and 74 years, and 14 per cent 
were more than 75 years of age (Fig. 2). The distribution of 
diagnoses and the proportion of benign and malignant 


250 ~ 
200 ~ 


150 


No. of patients 


100 | 


16-24 25-34 35-44 46-54 55-64 65-74 75-84 85+ 
Age (years) 


Fig. 2 Age distribution of the patients 
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tract abdominal wall neous tissue 


Fig.3 Distribution of conditions and proportion of malignancies 
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conditions is shown in Fig. 3. Digestive tract conditions 
included appendicectomy, cholecystectomy and anorectal 
conditions, thus diluting the proportion of malignant cases. 
The patients were equally divided between each of the four 
consultant surgeons (range 22-28 per cent patents per 
consultant). 

Ward 1 is the emergency admission ward to which the 
majority of emergency patients are admitted, irrespective of 
condition. The remaining three wards contained elective 
general surgical patients each with a different speciaity 
interest. Two of the four surgeons had expertise in upper 
gastrointestinal and breast surgery, and one each in colo- 
rectal and vascular surgery. 


Outpatient/admission services 


Some 76 per cent of patients with a malignant condition 
waited 4 weeks or less for an outpatient appointment after 
general practitioner (GP) referral compared with 61 and 8] 
per cent for hospitals X and Y respectively (P < 0-02); 36 per 
cent of patients with a benign condition had a similar watt 
(P<0-0001). A total of 78 per cent of patients wit hoa 
diagnosis of malignancy were admitted within 4 weeks 
compared with 84 and 88 per cent for X and Y. Some 59 per 
cent of patients were seen by the consultant at the first 
meeting compared with 71 and 49 per cent for X and Y 
(P < 0-0001), but 69 per cent were seen by a nurse coun sellor 
compared with 51 and 65 per cent respectively (P < 0-0005). 
For all patients the cancellation rate (appointment can- 
celled) was 23 per cent compared with 14 and 16 per cent 
respectively (P< 0-0001). There were 29 critical comments 
made, 18 regarding organization, two because of inadequate 
time, seven related to a doctors atatude and two 
commenting on the inexperience of the doctor. The 
consultant variables for the outpatient/admission responses 
are shown in Table 2. 


Inpatient stay 


In Wrexham 23 per cent of patients were admitted as an 
emergency compared with 17 per cent in hospital X and 14 
per cent in hospital Y; 73 per cent thought that the 
admission arrangements were good compared with 63 per 


admission, 23 related to delay in finding a bed, 13 to 
organizational difficulties, 11 to poor communicanon, 
seven to lack of information, five to nursing attitudes, four 
to lack of privacy and there were three mappropriate 
comments. Some 13 per cent of admissions were postponed 
compared with 11 and 13 per cent in X and Y. 

The consent form was presented by any grade of surgeon 
in 69 per cent of patients, by a ward nurse in 13 per centa rd 


E 
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Table2 Consultant variables for initial outpatient visit 





; : E 
Values in parentheses are percentages, "7° test 


in 16 per cent the respondent did not know. In hospital X the 
corresponding figures were 69, 18 and 13 per cent, and in Y 
55, 28 and 17 per cent (P< 0-0001). The anaesthetist visited 
the patient before 82 per cent of operations compared with 
97 and 74 per cent in X and Y (P<0-0001). There was 
variation in preoperative visiting, consultant 1 saw 65 per 
cent of patients in hospital before operation compared with 
59 per cent for consultant 2, 55 per cent for consultant 3 and 
52 per cent for consultant 4 (P < 0-005). The ward variations 
for the different aspects of the inpatient stay are summarized 
in Fig. 4, Of 38 critical comments made, 95 per cent were a 
consequence of lack of information given after operation. 


Follow-up/outpatient visit 


Overall, 65 per cent of patients had an outpatient follow-up 
visit arranged (72 and 64 per cent for X and Y; P<0-0002) 
and, of those seen, 84 per cent were happy with the outcome 
of the visit (86 and 83 per cent for X and Y). There was 
considerable variation between surgeons and the feelings of 
the patient regarding follow-up (Table 3). Of patients not 
seen routinely as outpatients (e.g. after hernia repair, 
cholecystectomy, non-specific abdominal pain, etc.) 20 
per cent would have preferred a follow-up appointment. 


Perceived outcome and complications 


Overall, 26 per cent of patients said that they had suffered 
some form of complication as a consequence of surgery (27 
and 25 per cent in X and Y). The rate of complications 
perceived by patients after operation by consultants 1—4 was 
19, 30, 27 and 29 per cent respectively (P < 0-003). Nine per 
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cent of patients required a second operation, 15 per cent 
required other hospital treatment, 34 per cent were treated 
by the GP, 25 per cent required no further treatment and in 
16 per cent there was an uncertain response. 

In general 78 per cent of all respondents were happy 
overall with the appearance of their wounds (78 and 73 per 
cent for X and Y; P< 0-0006). 

Over 90 per cent of patients felt their consultant was as 
involved as they wished and more than 94 per cent of 
patients would return to the same consultant for any other 
treatment. Of 1071 patients who were originally worried 
about their condition, 55 per cent felt all their worries had 
been resolved, 37 per cent still had some slight concerns 
regarding the outcome and 8 per cent remained as worried 
as before the operation. 


Staffing 


There were several questions for Wrexham regarding 
staffing levels within the hospital. Responses revealed that 
82 per cent of patients felt that the hospital had enough 
doctors but only 67 per cent felt that there were enough 
nurses. This was reflected in the critical comments as 53 
respondents complained of nursing shortages or delay, 
seven of doctor shortages or delay and five a combination of 
nurse/doctor shortages or delays. 


Overall comparisons 


When the four consultants were compared regarding 
outpatient and inpatient variables the scores were 84-8, 
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81-3, 76-3 and 82-0 per cent respectively, for surgeons 1-4 
with a mean of 81-1 per cent. 

The overall ward scores were 80-4, 91-0, 89-5 
cent for wards 1—4 with a mean of 87-8 per cent. Ward 1 
consistently underperformed in the patients’ view for most 


and 90-3 per 


variables. 

When the hospitals were compared overall, Wrexham 
scored 71-3 per cent, hospital X 71-7 per cent and hospital Y 
71-9 per cent, demonstrating clearly that there was no 
difference between the hospitals, as perceived by the 
populations studied. 


Discussion 
The Patient Satisfaction Survey was developed and 


administered by the Surgical Epidemiology and Audit 


€ & 1999 Blackwell Science Led 


Unit of the Roy 
independent study it aimed to avoid the risk of bias of 
studies conducted by clinicians or Beep als on their own 


al College of Surgeons of E 2E and’, As an 


patients”. i g 
confidentiality and anonymity of the respondents and 
ability of patients to make 





participating surgeons. The 





comments separate from the questions answered 
previously been emphasized as very important by Dull 
et al? and Lund’. 

Wresham had 
significantly more patients admitted as an emergency. The 


In comparison to hospi tals X and Y. 





relatively lower proportion of emergency admissions than 
expected was explained by the fact that the patients were a 
random selection of the admissions. 

In the outpatient department, patients 





conditions were seen relatively quickly, demonstrating 
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prioritization of patients before admission. The percen- 
tage of patients admitted within 4weeks was less in 
Wrexham than in hospitals X and Y. Contributing factors 
included the high cancellation rate in Wrexham of 23 per 
cent, and the high and increasing rate of emergency 
admissions, over which the consultants had little or no 
control. The main difference between consultant scores 
in the outpatient clinic related to the delivery of printed 
information for patients undergoing varicose vein sur- 
gery. It was apparent from the survey that patients 
appreciated such printed information, as has been 
emphasized previously”. 

The majority of patients were happy with their 
admission arrangements, although patients expect to be 
admitted straight to a bed without delay. Poor commu- 
nication was also highlighted in the critical comments. 
The percentage of patients receiving a preoperative visit 
in hospital by the surgeon (range 52-65 per cent) was a 
cause for concern, as was the 33 per cent of patients who 
had their consent form presented by a nurse or an 
unknown person. Recent recommendations by the 
General Medical Council state that consent should be 
obtained by the person undertaking the procedure or a 
delegate who is deemed suitably trained and qualified, has 
knowledge of the procedure and acts in accordance with 
the guidance as stated. These guidelines had not been 
published at the time of the survey. It is of concern that 
patients believed that a nurse presented the consent form, 
although it is possible that there was confusion about 
female medical staff. There was no nurse-practitioner in 
post at the time of the survey. Of even greater concern 
were the 18 per cent of patients who did not know who 
presented the consent form. This would suggest a lack of 
communication between the medical staff and patient; 
good communication ıs a prerequisite to informed 
consent. These results are at variance, however, with 
the 80 per cent of patients who stated that they had 
received full information regarding their operation. This 
rate compares well with the 74 per cent reported by 
Cohen et aj.’, although that study looked at hospital- 
based care in general. There was also room for 
improvement on preoperative visits by the anaesthetist. 

Of patients not offered routine outpatient follow-up, 
20 per cent felt that they would have benefited from an 
appointment, despite explanation that 1t was unnecessary. 
This demonstrated the differing expectations of out- 
patient follow-up between surgeon and patient. The 
complication rate perceived by the patients for each 
surgeon varied considerably. Whether this was due to the 
amount of information given about an operation, i.e. if a 
particular occurrence was mentioned the patient did not 
consider it to be a complication, is impossible to 
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elucidate. Of patients with a complication, only 24 per 
cent required subsequent hospital treatment; the majority 
were managed by the GP or required no additional 
intervention. Ultimately 78 per cent of patients were 
happy with the appearance of the wound (generally the 
only visible sign of an operation). 

Overall there was little variation between consultants, 
such that they all delivered a similar standard of care 
irrespective of specialist mterest. There was also minimal 
difference in overall scores between the three hospitals. 

In Wrexham the most significant and consistent 
difference in patient response, compared with hospitals 
X and Y, was the patients’ perspective of the emergency 
admissions ward (ward 1). In general it was felt that there 
were not enough staff, communication was sometimes 
poor, and patients had to wait an excessive length of time 
to be seen by the admitting staff. The medical staff also 
had responsibility for routine work away from the 
emergency ward, putting a strain on time available to 
deal with emergency patients. This perspective was in 
direct conflict with the views of the medical staff who felt 
that concentrating emergency patients in a single area not 
only improved the quality of medical and nursing care, 
but was also justified on the basis of risk management. 

This study demonstrated that, in the patients’ view, the 
three National Health Service hospitals studied delivered 
broadly similar care. Patients looked less favourably on the 
emergency admission ward in Wrexham, but did like to 
receive printed information about their condition®. This 
survey was of value, not only in providing an overall measure 
of care as perceived by patients but also in suggesting 
improvements to be made in written communication to 
patients and staffing of the emergency admission ward. The 
targeting of resources to surgical services in order to 
increase specialist care and minimize delay is warranted. 

The information obtained from satisfaction surveys can 
be used ın different ways by different groups within the 
hospital establishment. However, extreme care must be 
exercised. An improvement in patient satisfaction may not 
necessarily correspond to an improvement in health care. 
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Background: Breast conservation surgery with radiotherapy is a safe and effective alternative to 
mastectomy for early-stage breast cancer. This retrospective study examined the outcome of patients 
with isolated local recurrence following conservative surgery and radiotherapy in node-negative breast 
cancer. 

Methods: Between November 1979 and December 1994, 503 women with node-negative breast cancer 
were treated by conservation surgery and radiotherapy without adjuvant systemic therapy. 

Results: After a median follow-up of 73 months the 5-year rate of freedom from local recurrence was 
94 per cent. Thirty-five patients developed an isolated local recurrence within the breast as a first event. 
Thirty-three patients were treated with salvage mastectomy and two patients were treated with 
systemic therapy alone. The 5-year rate of freedom from second relapse was 46 per cent and the overall 
5-year survival rate was 59 per cent for patients who had salvage mastectomy. Patients who developed 
breast recurrence as a first event had a 3-25 greater risk of developing distant metastasis (P < 0-001) than 
those who did not have breast recurrence as a first event. 

Conclusion: Salvage mastectomy after local recurrence was an appropriate treatment if there was no 
evidence of distant metastasis. Breast recurrence after conservative surgery and radiotherapy in node- 


negative breast cancer predicted an increased risk of distant relapse. 


Paper accepted 20 June 1999 


introduction 


Large randomized trials have shown equivalent survival, 
stage for stage, for patients with breast cancer treated with 
conservative surgery and radiation therapy compared with 
total mastectomy and axillary dissection’. However, 
patients remain at risk for breast recurrence. ‘The incidence 
of breast recurrence ranges from 5 to 10 per cent at 
5 years and some series suggest that patients may be at 
persistent, although low, risk of local recurrence even after 
10 years”. 

The impact of local recurrence on prognosis is less well 
defined. It is confounded by a competing risk of distant 
relapse that is higher for patients with adverse pathological 
features of the primary tumour, such as large tumour size or 
node positivity. Following breast recurrence, salvage 
mastectomy is usually considered if there is no evidence of 
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distant disease. The results of salvage surgery have varied 
widely with the 5-year survival rate ranging from 48 to 84 
per cent? ®™ t., Several studies have suggested a relatively 
good prognosis after salvage mastectomy, whereas others 
have suggested breast recurrence to be a marker of risk 
rather than a cause of distant metastasis'*'”. A few studies 
have examined the impact of breast recurrence in node- 
negative breast cancer where there is a low competing risk of 
distant relapse. These studies have suggested that patients 
in whom local recurrence follows conservative surgery and 
radiotherapy are at increased risk of developing distant 
metastasis” ®7 

The present study reports on a group of patients who 
developed breast recurrence after conservative surgery and 
radiotherapy. The aim of the study was to assess the 
likelihood of further relapse in patients whose original 
breast cancer was node negative. 
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Patients and methods 


Between November 1979 and December 1994, 1162 
patients had conservative surgery and radiotherapy for 
breast cancer at Westmead Hospital. Five hundred and 
sixty-three women had a negative axillary dissection, with at 
least five nodes removed. Axillary dissection was not 
performed routinely for older postmenopausal women 
who received axillary radiaton. The study population 
consisted of 503 of these women who received no adjuvant 
systemic therapy. Women with non-invasive ductal car- 
cinoma im stu (DCIS) and lobular carcinoma m situ, 
bilateral breast malignancy and patients with a significant 
previous malignancy were excluded from the present study. 

The median age at diagnosis was 48 (range 22-89) years. 
Two hundred and forty-two patients (48 per cent) were 
premenopausal, 164 (33 per cent) were postmenopausal 
and 41 (8 per cent) were perimenopausal at diagnosis. 
Preoperative mammography had been performed in 428 
patients (85 per cent). Patients who did not have a 
mammogram were treated predominantly in the early 
1980s at smaller district hospitals. The investigations used 
to provide the initial diagnosis of malignancy included a 
fine-needle biopsy in 180 patients (36 per cent), incisional 
biopsy in 16 (3 per cent) and a definitive lumpectomy in 307 
(61 per cent). A separate re-excision of the primary site was 
undertaken in 26 per cent of patients. 

Surgical and radiotherapy techniques have been 
addressed elsewhere®. All patients received whole breast 
irradiation using tangential wedge-corrected fields with no 
bolus to a median 46 (range 40-54) Gy by 6-MeV photons 
over 6 weeks. A boost to the primary site was given to 421 
patients (84 per cent). The boost was delivered by iridium- 
129 implant in 109 patients and electron therapy in 312. 
The median dose was 16 (range 10-30) Gy. 

Minimum follow-up data were obtained to 1 January 
1997. Follow-up duration was calculated from the date of 
first treatment (surgery) to the date of last follow-up, or 
death. The median follow-up, based on censoring distribu- 
tion, was 73 months**. Twenty-two patients were lost to 
follow-up without evidence of breast recurrence; one of 
these patients developed distant metastasis. 

Breast recurrence was defined as the reappearance of 
carcinoma in the treated breast and was scored if it occurred 
alone, before, or simultaneously with, distant relapse. In this 
study, two patients developed breast recurrence after distant 
relapse and one patient developed simultaneous breast 
recurrence and distant relapse; all three patients were 
excluded from further analyses of patients with isolated 
local recurrence. Predictors of breast recurrence have been 
reported previously®. The site of recurrence was classified 
according to its location in the breast’. “True recurrences’ 
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were recurrences that occurred within the area of the boost, 
‘marginal misses’ were recurrences that occurred up to 2 cm 
from the boost area; ‘recurrence elsewhere’ occurred in 
other quadrants of the breast; ‘skin recurrences’ were 
recurrences that were confined to the skin and involved no 
underlying mass; and ‘diffuse recurrence’ involved the 
whole breast. In women who recetved no boost, a ‘true 
recurrence’ was classified as recurrence that occurred within 
the quadrant described in the initial history, clinical 
examination findings and/or investigations. 

Breast recurrence was confirmed by fine-needle aspira- 
tion or excision biopsy. After recurrence, patients were 
investigated with full blood count, liver function tests and 
chest radiography. If there were symptoms or abnormalities 
of blood tests to suggest metastatic disease, a bone scan and 
liver ultrasonography were performed. ‘Distant relapse’ was 
defined as relapse ata site other than the breast or chest wall. 
‘Freedom from second relapse’ after breast recurrence was 
defined as survival without further local recurrence, nodal 
recurrence or distant metastasis. This study was restricted 
to patients with node-negative breast cancer in order to 
measure breast recurrence and the freedom from second 
relapse in a cohort in which the recurrence rates would be 
less influenced by the competing risk of distant relapse or 
the influence of chemotherapy. No patient developed 
disease recurrence in the axilla. 

Overall survival was calculated by considering death from 
any cause as an event. Freedom from breast recurrence, 
freedom from second relapse and overall survival were 
calculated by the method of Kaplan and Meier”. The 
factors with potential prognostic value after breast recur- 
rence included age at diagnosis of the primary tumour, site 
of recurrence, disease-free interval and mode of detection. 
In this assessment, age less than or equal to 34 years was used 
as a cut-off because many studies consider this age group as 
young in relation to breast-conserving treatment after a 
diagnosis of breast carcinoma’* °°. A disease-free interval of 
39 months was used a cut-off because this was the median 
time to breast recurrence. 

The hazard ratio for the development of distant 
metastasis was calculated for patients with breast recurrence 
as a first event with respect to those who did not have such 
recurrence as a first event. The separation of patients into 
groups according whether or not they developed breast 
recurrence could lead to biased results if standard methods, 
such as the log rank test, were applied. This analysis used 
time-dependent Cox proportional hazards models 
(Mantel—Byar method) with a time division at 18 months. 
This interval allowed all patients in the comparison 
adequate exposure time to develop distant metastasis (the 
first breast recurrence occurred at 9months). Unlike a 
landmark analysis, the proportional hazards approach 
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allowed for the adjustment of baseline prognostic factor s. 
The baseline prognostic factors considered were tumour 
stage (T T,), age (continuous) at diagnosis and 
oestrogen receptor status. 


COTSHS 


Results 


The clinical and pathological characteristics of the 503 
node-negative patients with breast cancer are shown in 
Table 1. The 5- and 10-year rates of freedom from local 
recurrence were 94 and 87 per cent respectively (Frig. 1). 


Table? Characteristics of 503 patients with axillary node- 
breast cancer 


negative 


37 oi 
7 488 (37) a 
7 B19 (44). 
48 
390 (78) 
89 (18) 








Oestrogen receptor s status 
Positive | 
Negative 
ae 


149 (30) 
266 (53) 


Values in parentheses are percentages 





Proportion without local recurrence 


0-6 

GA 

0-2 

Q 12 24 36 48 60 72 84 96 108 120 


Time after operation (months) 
No. at risk 


503 495 481 452 366 274 215 169 132 92 62 


Fig.1 Freedom from local recurrence for 503 patients with node- 
negative breast cancer. This figure includes two patients who 
developed local recurrence after distant relapse and one who 
developed simultaneous local recurrence and distant relapse 
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Thirty-five patients (7 per cent) developed isolated breast 
recurrence; the clinical and pathological characteristics of 
these patients are shown in Table 2. The median age of this 
group was 41 years compared with 48 years for the 503 
patients. Twenty-four of the breast recurrences were first 
detected by physical examination and 11 by routine follow- 
up mammography. 

The median time to breast recurrence was 39 months. The 
most common site of recurrence was at the primary site, with 
a median time to recurrence of 39 (range 12-117) months. 
Seven of 35 recurrences occurred elsewhere in the breast 
after a median interval of 55 (range 9-101) months. There 
were three patients with diffuse recurrence and none with a 
skin recurrence. Thirty-one patients had an invasive 
carcinoma at recurrence and four had DCIS. 

The management of patients after breast recurrence Is 
shown in Table 2. The use of systemic therapy at the time of 
recurrence was at the discretion of the treating physician. 
Salvage mastectomy was performed in 33 of the 35 patients. 
In addition, eight patients received chemotherapy after 
breast recurrence and 11 received tamoxifen. One patient 
received chemotherapy and one patient received tamoxifen 
as the sole therapy for local recurrence. 


Table2 Characteristics and main salvage therapy of 35 patients 
who developed isolated breast recurrence 
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36-40 
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Median age at diagn asi 

Clinical 7 ‘siege at initial 
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Negative 

Unknown 
Mode of dete tic 

_ Clinical examinati 
Marimon . 


Tamoxifen 


DCIS, ductal carcinoma in situ. “Three patients received chemotherapy 
before mastectomy 


© 1999 Blackwell Science Ltd 


M. Francis, B. Cakir, ©. Ung, V. Gebski and J. Boyages © Local recurrence in node-negative breast cancer 


The 5-year actuarial rate of freedom from second relapse 
after salvage mastectomy was 46 per cent (Fig. 2). There 
was a higher rate of further relapse after salvage mastectomy 
in patients aged under 34years at diagnosis, when breast 
recurrence was detected clinically and when the disease-free 
interval was less than 39 months. Seven of 18 patients who 


oh 
© 


2 
oo 


O 
Ò 





Proportion without second recurrence 
2 
zs 
| 








24 36 48 60 
Time after operation (months) 


© 
~~ 
ho 


No. at risk 
33 22 17 12 9 i 


Fig.2 Freedom from second relapse following salvage 


mastectomy in 33 patients 


Table3 Factors associated with second relapse after isolated 
breast recurrence in 35 patients 





Table 4 Time-dependent Cox regression analysis with the end- 
point as time to a distant relapse 





o Hazard ratio = P 


Values in parentheses are 95 per cent confidence intervals. “TP, or higher 
compared with T,; treduction in hazard for each year of increase in age at 
diagnosis of original breast cancer; tbreast recurrence as a first event 
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developed breast recurrence within 39months remain 
disease free compared with 11 of 17 who developed a later 
recurrence (Table 3). The overall 5-year survival rate after 
salvage mastectomy was 59 per cent. 

The disease status at last follow-up or death tor the 
patients who developed local recurrence was as follows: [8 
patients remain disease free, 15 have developed distant 
relapse and two have chest wall disease as the sole site of 
relapse. Of the 467 patients who did not have 
recurrence as a first event, 56 (12 per cent) have deve oped 
distant relapse. Patients who developed breast recurrence as 
a first event had a 3-25 (95 per cent confidence interval L-72- 
6-15) greater risk of developing distant metastasis 


(P<0-001) (Table 4). 


breast 


Discussion 


Conservation surgery with radiotherapy is widely accepted 
as appropriate treatment for most patients with early- 


The risk of breast recurrence is approxm 
pi 


AT gE 
breast cancer. 
ately 5-10 per cent at 5 
have a low risk of such recurrence after this time 
impact of breast recurrence on survival has been debated, 
The breast recurrence rate reported here after breast 
conservation is similar to that of other series and, after 


5 years but patients will continue to 


salvage mastectomy, 46 per cent of patients remained 
disease free at 5 years! 11-1920 
that, although patients with breast recurrence are 
risk of developing further relapse, salvage mastectomy ts 
appropriate if there is no evidence of metastasis at 


* The present study suggests 


ee ee eee 
AE mign 


recurrence. 

In the present study, 11 of 35 breast recurrences were 
detected by mammography. These patients had a better 
disease-free survival rate after breast recurrence tha 
clinically. Mammography 





yan those 
whose recurrence was detected 
can detect a recurrent tumour when it is smaller. 
recurrences will be predominantly DCIS which has a good 
prognosis and is Me likely to be detected ma ummograj pa - 

ally than clinically'*. Four of the patients in this study had 
DCIS at recurrence, all of whom remained disease Ree at 
last follow-up. 

Inthis study, 25 (71 percent) of 35 breast recurrences were 
at the primary site, which is consistent with other ser ae in 
which the rate of breast recurrence at or near the prunary site 
has ranged from 67 to 86 percent S70 4°" 
other series, the median delay to breast recurrence was 
shorter in patients who developed recurrence at the primary 
site 39 months) than in patients who developed recurrence 
elsewhere in the breast (55 months). It has been explained 
previously that failures at the primary site indicate recur 
rence of the original tumour whereas recurrence elsewhere is 
thought to represent either subclinical disease at the time of 


Some 
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initial treatment or a new tumour’. Kurtz et al.? suggested 
that patients who developed recurrence elsewhere in the 
treated breast may have a more favourable outcome. 

The majority of patients who develop breast recurrence 
will be operable. In the series by Fowble etal.!? the rate of 
simultaneous or antecedent metastasis among 65 patients 
who developed breast recurrence was 14 per cent. Similarly, 
in a series by Abner et a/.'’ the rate of simultaneous distant 
metastasis was 7 per cent among 166 patients who 
developed breast recurrence. The reported rate of simulta- 
neous metastasis depends on the extent of investigation at 
the time of recurrence. The reported 5-year survival rates 
after salvage mastectomy range from 48 to 84 per cent!?), 
The 5-year survival rate of 59 per cent after salvage 
mastectomy in the present study is consistent with these 
reports. 

The main factors associated with prognosis after breast 
recurrence are the size of the recurrent tumour, pattern of 
recurrence and disease-free interval. Diffuse recurrence 
within the breast, recurrence involving the skin and that 
involving the breast and axilla are reported to have poor 
outcomes’”'4!829. Less than 25 per cent of patients who 
develop breast recurrence will have a diffuse recurrence, 
although various definitions of diffuse recurrence have been 
applied in previous studies. Three of the present patients 
developed diffuse recurrence and a further distant relapse. 

Previous studies have shown that patients who develop 
breast recurrence after a short disease-free interval have a 
poorer prognosis than patients who develop a late 
recurrence. In a study by Haffty etal.’ the rate of distant 
metastasis was 50 per cent for patients who developed breast 
recurrence within 4years compared with 17 per cent for 
patients who developed recurrence after 4 years (P< 0-01). 
‘The 5-year survival rates in the two groups were 50 and 78 
per cent respectively (P<0-05). Similarly, in a study by 
Fourquet et al."', of 56 patients who developed breast 
recurrence after conservative surgery and radiotherapy, the 
5-year actuarial survival rate was 44 per cent for patients 
who developed recurrence within 3 years compared with 87 
per cent after 3 years. In the present study, ten (56 per cent) 
of 18 patients who developed breast recurrence within the 
median time of 39 months developed a distant metastasis 
compared with five (29 per cent) of 17 patients who 
developed recurrence after 39 months. 

The present study included node-negative patients 
because this group has a low competing risk of distant 
disease. None of these patients received systemic therapy 
with the initial treatment; if breast recurrence predicts an 
increased risk of distant metastasis, then systemic therapy at 
the ume of relapse may be beneficial. In another study of 
node-negative breast cancer reported by Whelan etal.?° 
early breast recurrence was associated with a poorer 
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prognosis and a higher risk of distant metastasis. Whether 
breast recurrence is a cause of, or a marker for, risk of distant 
metastasis has been debated. Fisher et al.!? concluded from 
the National Surgical Adjuvant Breast Project B-06 trial 
that breast recurrence is a marker for risk of distant 
metastasis but not a cause. Veronesi etal.*° analysed the 
pattern of relapse in women treated with quadrantectomy, 
axillary dissection and radiotherapy at the Milan Cancer 
Institute and concluded that breast recurrence and distant 
metastasis are partially independent events. They also 
found that women with breast recurrence have a greater 
risk of distant metastasis, especially if the recurrence 
occurred within 2 years of initial treatment. 

Mastectomy is the treatment of choice for breast 
recurrence although some centres have used wide local 
excision for small, well circumscribed recurrences®. In a 
series by Kurtz and Spitalier*’ the subsequent locoregional 
failure rate was 36 per cent at Syears after wide local 
excision for breast recurrence. Wide local excision may be 
associated with poor cosmesis if a large excision 1s required 
to obtain clear margins. The surgical margins after breast 
recurrence can be difficult to assess. Fowble eta/.'* were 
unable to identify any pathological factors that would 
predict a localized recurrence. 

Total mastectomy for breast recurrence yields optimal 
local control. The irradiated breast is more oedematous and 
fibrotic; tissue planes such as pectoral fascia are less 
yielding. Resection needs to be carried out to healthy 
margins and skin flaps should be planned carefully. Despite 
the higher possibility of wound complications in irradiated 
tissue, primary healing tends not to be a problem”. When 
large amounts of breast skin must be excised for diffuse 
recurrence or skin involvement, the muscle bed may require 
split skin grafting. A deep and large defect may require a 
muscle flap repair. 

In conclusion, breast recurrence after conservative 
surgery and radiotherapy in patients with node-negative 
breast cancer predicted a greater risk of distant relapse 
compared with that in patients without breast recurrence. If 
investigations suggested no evidence of distant metastasis, 
salvage mastectomy was the appropriate treatment. 
Extensive local or diffuse recurrence and a short disease- 
free interval predicted a greater risk of further relapse. 
Ideally, these patients should be considered for systemic 
therapy but as yet there are few prospective data to support 
this approach. 
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Background: Despite the success of open parathyroid exploration, minimally invasive alternatives have 
been emerging. This study reports an experience with endoscopically assisted, minimally invasive 
parathyroidectomy and evaluates its current role in patients undergoing surgery for hyperpara- 
thyroidism. 

Methods: One hundred consecutive patients requiring surgery for hyperparathyroidism were 
evaluated. Endoscopic parathyroidectomy was offered based on the absence of coexisting nodular 
thyroid disease, previous neck surgery or irradiation, suspicion of parathyroid hyperplasia, or other 
anatomical or medical contraindications. Some 24 of 100 patients fulfilled the criteria and underwent 
endoscopic parathyroidectomy. Unequivocal localization to a single site by a technetium-99m- 
radiolabelled sestamibi scan allowed removal of the adenoma through a 25-mm suprasternal incision 
while being guided by a surgical telescope. 

Results: There were no statistically significant differences in operating time or the mean size of 
resected adenomas between patients undergoing endoscopic and open parathyroidectomy. Four 
patients required conversion to an open procedure. Two patients developed temporary recurrent 
laryngeal nerve paresis and one had persistent hyperparathyroidism. 

Conclusion: Although endoscopic parathyroidectomy is technically feasible, its applicability is limited 
to a minority of patients undergoing operation for hyperparathyroidism. The potential for higher 


complication and failure rates makes optimism for the procedure appropriately guarded. 
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Introduction 


Open bilateral parathyroid exploration produces a success- 
ful outcome in 95-98 per cent of patients, with minimal 
complications and a short hospital stay”. However, in 
keeping with current trends towards less invasive surgery, 
there have been a number of recent reports of minimally 
invasive parathyroidectomy. Various approaches have been 
attempted including fully endoscopic procedures with gas 
insufflation, video-assisted procedures via a limited inci- 
sion, or procedures guided by nuclear mapping or ultra- 
sonographic localization’. While acceptable short-term 
results have been achieved, long-term data are not yet 
available. Of greater concern is the impression that the 
introduction of minimally invasive parathyroidectomy is, to 
some extent, a market-driven phenomenon. 

In view of these concerns, the Section of Endocrine 
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(RACS) recommended that minimally invasive parathyr- 
oidectomy should be performed in Australia and New 
Zealand only within the context of a formal clinical 
feasibility study reporting to the Australian Safety and 
Efficacy Register of New Interventional Procedures. ‘The 
present paper reports the outcome of a feasibility study. 

To avoid the potential problems associated with soft 
tissue insufflation with carbon dioxide, a hybrid technique 
was used based on limited unilateral exploration through a 
small suprasternal incision, with location and dissection of 
the parathyroid adenoma guided by a surgical endoscope, 
but performed via the incision using standard surgical 
instruments. This procedure required unequivocal locali- 
zation of a single parathyroid adenoma with sestamibi 
scintigraphy. Along with companson of the outcome and 
complications, the aim of the study was to assess the 
feasibility of endoscopic parathyroidectomy and to evaluate 
its role in the management of hyperparathyroidism. 
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Patients and methods 


‘This was a prospective, non-randomized and non-blinded 
study undertaken in a single endocrine surgery unit 
affiliated to the University of Sydney. Beginning in May 
1998, following the recommendation of the Section of 
Endocrine Surgery (RACS), 100 consecutive patients 
requiring surgery with a new diagnosis of hyperparathyr- 
oidism were evaluated for endoscopic parathyroidectomy. 
Clinical criteria for mandatory use of the standard open 
procedure were the presence of coexisting nodular thyroid 
disease, previous thyroid, parathyroid or cervical surgery, 
previous cervical irradiation, preoperative evidence of a 
parathyroid cyst, clinical suspicion of parathyroid hyper- 
plasia or multigland disease, chronic anticoagulation, 
obesity and physician preference. If none of these criteria 
was present, a technetium-99m-radiolabelled sestamibi 
scan was performed to localize a parathyroid adenoma. If 
sestamibi scintigraphy localized a single parathyroid 
adenoma unequivocally, the patient was offered the choice 
of endoscopic parathyroidectomy, after a thorough discus- 
sion. 

Of the 100 consecutive patients with hyperparathyroid- 
ism requiring surgery, 24 patients underwent endoscopic 
parathyroidectomy. In the remaining 76 patients, 58 were 
excluded because of coexisting nodular thyroid pathology 
(7=29), previous surgery (#=7), history of irradiation 
(7=2), parathyroid cyst (2 =2), suspicion of a multiple 
endocrine neoplasia (MEN) syndrome or familial hyper- 
plasia (v = 4), suspicion of a lithium-associated hyperplasia 
(v= 3), secondary or tertiary hyperparathyroidism (v7 = 4), 
chronic anticoagulation (#7 = 3), obesity (z= 1), patient or 
referring physician preference (7 =2), and an incidental 
parathyroid adenoma found at the time of thyroid surgery 
(7 = 1). Forty-two patients were offered a sestamibi scan for 
localization. Of these, sestamibi scintigraphy failed to 
localize an adenoma in 13 and suggested possible multiple 
gland disease in three. Two patients failed to obtain their 
scheduled scan before operation. Therefore 24 patients met 
clinical and imaging criteria for endoscopic parathyroi- 
dectomy. 

There were 22 women and two men in the endoscopic 
group with a mean(s.e.m.) age of 64(3) years, In the open 
parathyroidectomy group, there were 60 women and 16 
men with a mean(s.e.m.) age of 64(1) years (P= 0-70). 


Surgical techniques 


Endoscopically assisted parathyroidectomy was performed 
under general anaesthesia with the patient in a supine 
position. A small 25-mm incision was made in a central, 
suprasternal location. Through the midline, the strap 
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muscles were dissected away from the thyroid capsule on 
the side ipsilateral to the adenoma. The middle thyroid vein, 
if present, was ligated and divided under direct vision, and a 
space was created by blunt finger dissection down to the 
level of the prevertebral fascia. 

A separate stab incision was made posterior to the 
sternocleidomastoid muscle and a 4-4-mm, 30° surgical 
telescope was inserted to visualize the previously developed 
space. Standard surgical instruments were used through the 
central incision to remove the parathyroid adenoma with 
visual guidance provided by the endoscope. Endoscopic 
demonstration ofa normal ipsilateral parathyroid gland was 
then attempted. 

Since the aim of the study was to make a comparison with 
current techniques, open parathyroidectomy was per- 
formed in the standard fashion that has been employed in 
this unit for the past 35 years, namely bilateral exploration 
and four-gland visualization’. 


Results 


Comparing open parathyroidectomy with endoscopically 
assisted, minimally invasive parathyroidectomy, there were 
no significant differences in mean adenoma size or 
operating time. The small difference in postoperative 
hospital stay was of no real clinical significance (Table 1). 
Outcomes were also similar with respect to resolution of 
bypercalcaemia. However, the pattern of surgical compli- 
cations differed. 

Of the 76 standard open procedures, eight (11 per cent) 
involved resection of two enlarged parathyroid glands and 
seven (9 per cent) were subtotal or total parathyroidec- 
tomies for hyperplasia or secondary hyperparathyroidism. 
‘The remaining 61 patients (80 per cent) had resection of a 
single parathyroid adenoma. Excluding subtotal and total 
parathyroidectomies, 19 right superior, 23 right inferior, 14 
left superior and 21 left inferior parathyroid adenomas were 
removed. There were no glands that had clinical or 
pathological evidence of parathyroid carcinoma. 

By definition, all endoscopic parathyroidectomies 
resulted in removal of a single gland. Seven adenomas 


Table? Adenoma size, operating time and postoperative stay 





Values are mean(s.e.n.). “Excludes thyroid tissue removed at open 
operation, tineasurements of operating time included induction and 
emergence from anaesthesia. Mann- W hitney U test 
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were right superior, nine were right inferior, three were 
left superior and five were in the left inferior position. 

Of the 76 patients undergoing open exploration, 39 hada 
concomitant thyroid procedure (nodulectomy, n= 17; 
hemithyroidectomy, 2=11; bilateral subtotal thyroidect- 
omy, n=3; total thyroidectomy, 7=8). Seventy-three 
patients (96 per cent) had prompt resolution of the 
hypercalcaemia and remained normocalcaemic (longest 
follow-up 12months). Three patients had persistent 
hyperparathyroidism. Two patients had unappreciated 
asymmetrical hyperplasia and one patient had a missed 
adenoma which was removed successfully at reoperation. 
Postoperative complications included temporary hypo- 
calcaemia in eight patients (11 per cent). All patients had 
routine postoperative laryngoscopy; there were no recur- 
rent laryngeal nerve pareses. Two patients had a wound 
haematoma, one of which required evacuation. There were 
no wound infections. One patient had a buttock haematoma 
from prophylactic use of low molecular weight heparin. 

Of the 24 patients who had endoscopic parathyroidect- 
omy, 23 had immediate resolution of the hypercalcaemia 
and remained normocalcaemic (longest follow-up 
12 months). The patient with persistent hyperparathyroid- 
ism had a single site of uptake on a preoperative sestamibi 
scan and a single 0-180-g adenoma was removed from the 
concordant (right inferior) position. Reoperation was 
undertaken as an open procedure 3 months later; a second 
parathyroid adenoma (descended right superior) was found 
in a paraoesophageal position on the same side and two 
normal left parathyroid glands were identified. Temporary 
ipsilateral recurrent laryngeal nerve paresis was noted in 
two patients on postoperative laryngoscopy, which resolved 
within several weeks of surgery. No patient had post- 
operative hypocalcaemia, wound infection or haematoma. 

Four of the 24 procedures begun endoscopically were 
converted to standard open parathyroidectomy. One was 
converted because the adenoma was not visualized; on 
conversion, a superior parathyroid adenoma was found in a 
retro-oesophageal location. In two patients, the sestamibi 
localization was wrong. In one of these, the sestamibi scan 
indicated an inferior adenoma separate from the thyroid 
gland, when the adenoma was actually in the standard 
superior position. In the other, scintigraphy had indicated a 
left inferior adenoma when, in fact, the patient had a right 
inferior adenoma. A lesion was indeed present inferior to 
the thyroid body on the left and was removed with 
endoscopic assistance; however, frozen-section analysis 
identified it as a follicular thyroid lesion. The procedure 
was converted in the last patient because of bleeding from 
the internal jugular vein encountered after attempted 


camera placement. 
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Discussion 


This study has demonstrated that endoscopic parathyroi- 
dectomy ıs technically feasible, but before it is embraced it 
needs to be evaluated critically. 

The procedure was not feasible until accurate localization 
techniques such as high-resolution ultrasonography and 
sestamibi scintigraphy became available. A limited amount 
of preclinical experimental work has been published about 
the development of an endoscopic approach. Brunt et al.’ 
pioneered this technique in dogs and human cadavers, 
accessing the pretracheal space via a 2-5-cm central incision, 
dissecting the perithyroidal space with a balloon and then 
maintaining it with an external lift retractor. Attempts to use 
carbon dioxide insufflation resulted in subcutaneous 
emphysema and pneumomediastinum. Subsequently 
Norman and Albnnk®’ confirmed the work in dogs, but 
observed a number of difficulties in transferring the 
procedure to patients. Because of limited visualization and 
blood staining of tissue and camera lens, the endoscopic 
approach was abandoned in favour of limited exploration 
guided by intraoperative nuclear mapping”. 

Gagner and co-workers™!° also reported endoscopic 
subtotal parathyroidectomy using carbon dioxide insuffla- 
tion which was complicated by extensive subcutaneous 
emphysema. Yeung et a/."!"'? described four patients after 
endoscopic parathyroidectomy and eight after endoscopic 
thyroidectomy. Recently, a series of 39 patients undergoing 
endoscopic parathyroidectomy was reported by Miccoli 
etal.'*, Their technique involved a short carbon dioxide 
insufflation in combination with external retractors to 
maintain the operative space. Importantly, the success of the 
procedure was monitored using intraoperative parathyroid 
hormone measurement. 

Despite these advances, it is clear that ıt will be difficult to 
demonstrate clear advantages over the current standard, 
open, parathyroid exploration. To achieve results equivalent 
to conventional neck exploration (a high success rate, cost 
effectiveness, a cosmetically acceptable scar, very low major 
complication rate and a hospital stay of 1-2 days) careful 
patient selection will be required. The following criteria 
could be used to select patients for any minimally invasive 
parathyroidectomy. First, patients must have an informed 
discussion with the surgeon about the potential lumits of an 
endoscopic parathyroidectomy and the possibility of con- 
version to standard neck exploration. Second, a solitary 
adenoma should be identified unequivocally at a single site 
using either sestamibi scintigraphy or high-resolution 
ultrasonography, or both. All patients with apparent 
multiple gland disease or the likelihood of such pathology 
(renal failure, family history or suspicion of a MEN 
syndrome, lithium) should be excluded. Other criteria for 
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exclusion are the presence of coincidental thyroid patho- 
logy, a history of previous neck surgery or irradiation, and 
abnormal skeletal or soft tissue neck anatomy. 

The technique of endoscopic parathyroidectomy 
reported here 1s an adaptation of the minimal-incision 
technique and the endoscopic methods of Miccoli, Yeung, 
Gagner and colleagues. The advantages include the use of 
standard surgical instrumentation and avoidance of carbon 
dioxide insufflation. The practical disadvantages are the 
difficulty in maintaining an appropriate working space, 
occasional difficulty in visualizing the ipsilateral recurrent 
laryngeal nerve, leading to an increased risk of nerve paresis, 
and frequent difficulty in identifying a normal ipsilateral 
parathyroid gland. In the present experience, this could be 
accomplished with any degree of certainty in only 
approximately half the patients. 

One disadvantage of all types of directed, minimally 
invasive parathyroidectomy is the reliance on imperfect 
localization techniques. In this study localization by 
sestamibi scanning was incorrect in two of the 24 patients. 
These concerns were further exposed in a recent retro- 
spective study of patients with primary hyperparathyroid- 
ism who had preoperative localization with sestamibi 
scintigraphy’. The scans were correct in only 71 per cent 
of patients with a single adenoma, 44 per cent of patients 
with multiple adenomas and none of the patients with 
hyperplasia. Had the 40 patients undergone unilateral open 
exploration based on the sestamibi results, a 10 per cent 
failure rate was predicted. With the difficulties encountered 
in demonstrating a normal ipsilateral parathyroid gland 
during endoscopic parathyroidectomy, this failure rate 
might be expected to increase above that based on the 
inadequacies of sestamibi scans alone. Although intra- 
operative parathyroid hormone monitoring was not avail- 
able for this study, it certainly has the potential to validate 
any minimally invasive parathyroidectomy technique, to 
increase the success rate’ and to avoid the need for 
visualization of a normal parathyroid gland. 

Further studies are clearly required, including a formal 
assessment of postoperative pain and patient satisfaction, 
before minimally invasive parathyroidectomy can be judged 
a cost-effective procedure. 
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Background: Although currently available surgical scoring systems have good outcome predictive 
power, their use is often limited by complexity and their non-dynamic nature. The aim of this study was 
to develop and test a risk adjustment for general surgical audit which is both simple and dynamic, while 
preserving a high predictive power for surgical morbidity. 

Methods: Twelve easily measured, well defined prognostic variables for morbidity were identified from 
the Otago Surgical Audit data collection form and stratified into suitable categories. Logistic regression 
was used to adjust for confounding between factors, identifying risk factors with the strongest 
prognostic value for the outcome of severe and intermediate complications. The resulting model was 
tested by back-validation and validation. 

Results: The derived risk adjustment included all 12 variables. Adjusted odds ratios for all variables 
were markedly lower than unadjusted values. After logistic regression, the strongest predictors of 
postoperative morbidity were duration of operation, operation category, inpatient status and organ 
system in which the procedure was carried out. The area under the receiver operating characteristic 
curve was 0-86. 

Conclusion: A simple dynamic model for surgical morbidity has been developed which is comparable to 
previously published surgical scoring systems in terms of predictive power. This risk adjustment tool 


can be incorporated into the existing audit system, enabling comparison of surgical unit performance. 
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Introduction 


The need to institute a truly patient-centred approach to 
surgical care has motivated growing interest in measuring 
the quality of surgical care. Being non-numerical, measur- 
ing quality has been quite a challenge. Crude morbidity and 
mortality rates (‘league tables’) are limited indicators of the 
quality of care and are particularly misleading in the 
comparison of surgical units’, with deleterious conse- 
quences for some units* ©. 

Clearly, some method of risk adjustment is needed for the 
meaningful comparison of performance, both between 
surgical units and over time. An ideal risk-adjusted scoring 
system for surgical audit should, in addition to the criteria 
mentioned by Copeland et al.” , also both involve prognostic 
variables that are easy to coller and be flexible. Many 
currently available risk-adjusted scoring systems for surgi- 
cal audit fulfil these criteria, predicting morbidity and 
mortality rates to different degrees of sensitivity and 
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specificity’ ’, but they use physiological variables that are 
more laborious to collect than clinical variables, compro- 
mising the completeness of the resultant data set’®, 

Existing scoring systems are also relatively static and can 
reliably be applied only to the data set on which they were 
developed. As the parameters of such models depend on the 
data set on which the model was developed, application to 
data sets with a different case mix may produce significantly 
misleading outcome predictions”, challenging the relia- 
bility of resulting comparisons between surgical units. 

Risk-adjusted scoring systems are developed on existing 
audit databases. The authors’ scoring system was developed 
on the Otago Surgical Audit for general surgery (developed 
by the surgery department of the University of Otago) 
which now holds over 40000 records and has been 
implemented in over 100 surgical units worldwide. 

This paper describes the development and testing of a 
dynamic risk- and complexity-adjusted model for general 
surgical morbidity. 
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Materiais and methods 


This scoring system was developed by retrospective analysis 
of an initial data set of 3643 procedures obtained from the 
Otago Surgical Audit for general surgery over a 15-month 
period. The data set comprised all elective and emergency 
general surgical procedures and included both day cases and 
inpatients. Six hundred and thirty-eight non-operative 
cases were excluded from the study. Four duplicate records 
and five mismatched records, none of which noted 
complications, were deleted. The remaining 2996 records 
were available for analysis. Once coding and data entry 
errors had been corrected by referring to original 
audit forms, hospital notes and the hospital patient 
management system, the data set was complete with no 
missing values. 

Twelve prognostic variables were identified from the 
standard audit form and stratified by clinical judgement. 
Complication severity was stratified on a scale of 0-3, using 
the generic descriptions of the complication codes system in 
the Otago Surgical Audit code book!*. The data set was 
divided into two by combining cases with severe or 
intermediate complications and comparing them against 
all other cases. Each complication was assigned a severity 
score and the severity score for the most severe complica- 
tion was used for analysis. 

Both univariate and multivariate logistic regression 
analyses involving the 12 prognostic variables for morbidity 
were carried out in SAS (SAS Institute, Cary, North 
Carolina, USA) version 6.12 for the Power Macintosh 
(Apple, Cupertino, California, USA). Univariate analysis 
generated unadjusted odds ratios. Logistic regression 


Table1 Complication stratification and severity scores 











determined the association between risk factors and the 
binary variable for surgical morbidity, taking into account 
the interaction between risk factors. 

‘This risk-adjusted scoring system was tested by back- 
validation and validation, as described by Peters and 
Golding’*. Back-validation was performed using the data 
set on which the scoring system was developed. ‘This 
involved calculation of observed and expected values for 
variables included in the model (age, operation category, 
operator and organ system) and variables external to the 
model (postoperative stay and death). Postoperative stay 
was divided into two categories: greater than 14 days and 
i4days or less. Observed: expected (O:E) ratios were 
calculated to see if the model was similarly predictive for 
postoperative stay. 

Validation involved testing the risk-adjusted scoring 
system on another data set from the Otago Surgical Audit 
for general surgery. The validation data set consisted of 
7363 procedures over the subsequent 30-month period. 
Some 1047 non-operative cases were excluded, leaving 6516 
cases for analysis. Duplicate records were deleted, and 
coding and data entry errors in the validation data set were 
corrected as outlined for the first data set, leaving a 
validation data set of 6493 cases with one missing value 
for sex. Logistic regression excluded the case with the 
missing value for sex, analysing the remaining 6492 cases. 

As there is no established gold standard for determin- 
ing the predictive ability and goodness of fit of such a 
model, four different methods were used: the Hosmer- 
Lemeshow x° statistic!*; classification tables for 10, 50 
and 80 per cent decision criteria™!!; receiver operating 
characteristic (ROC) and calibration 


} 


15.16 
curves” 





Values in parentheses are percentages. “There were 47 deaths from all causes (1-6 per cent) among the 81 procedures with severe complications; six of the 


deaths were attributed to advanced cancer. DVT, deep vein thrombosis: DIC, disseminating intravascular coagulation; MI, myccardial infarction 
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Table2 Surgical procedures performed 












Values in parentheses are percentages 


Table3 Categorization of all 12 prognostic variables 


Development = Validation 


i17 


curves! |17, Detailed descriptions of these methods can be 


found elsewhere’ HIET, 


Results 


3 


Tables 1 and 2 show the distribution of complications and 
the surgical procedures performed. The overall morbidity 
rate within the development data set was £ 
7-1 per cent of procedures with complications and 1-6 per 
cent of the total number of procedures resulted in death. OF 
the 2996 patients in the development data set, 10-1 per vent 
(302 admissions) had severe and intermediate postoperative 


Za} pel cent: OFHY 


complications. 


Values in parentheses are 95 per cent confidence intervals. “Major 2, e.g. cholecystectomy; major 1, e.g. pancreaticoduodenectoms 
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Comparison of outcome before and after risk 
adjustment 


Table 3 shows the categorization of all 12 prognostic 
variables included in the model, the proportion of cases 
which fell into each category, the univariate and adjusted 
odds ratios and their 95 per cent confidence intervals. 

From univariate analysis a few variables stood out as 
prominent prognostic predictors: duration of operation, 
Operation category, inpatient status and organ system 
(Table 3). Logistic regression adjusts for confounding 
between variables, generating adjusted odds ratios. 
Although these variables remained the most influential of 
the 12 prognostic variables after adjustment, their odds 
ratios were much reduced. After adjustment for other 
variables in the development data set, admission category, 
sex and wound category, all of which had minimal influence 
on outcome in univariate analysis, were no longer statisti- 
cally significant. 

The model was then tested on a second data set. The 
adjusted odds ratios were similar to those for the develop- 
ment data set except that for breast and endocrine 
procedures, which was 0-4 (95 per cent confidence interval 
(¢.1.) 0-1-2-7) compared with 1-9 (0-2-16-2) in the develop- 
ment data set (Table 3). 


Validation 
Overall goodness of fit 


The calibration curve in Fig. 1 shows that the observed and 
predicted risk of severe and intermediate complications 
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Fig. 1 Calibration curve for surgical morbidity (symbols with 95 
per cent confidence intervals) showing no significant deviation 
from the diagonal line, which represents an observed : expected 
ratio of 1-00 
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increased in proportion with each other. The diagonal line 
represents the point at which the O: E ratio is 1-00 for each 
category of predicted risk. The 95 per cent confidence 
intervals for the observed morbidity rate at each level of 
predicted morbidity encompassed this line. 

Table 4is the classification table for the decision threshold 
of 50 per cent. At one extreme, a 10 per cent decision criteria 
gave a high sensitivity (79-1 per cent) but also a high false- 
positive value (71-8 per cent). At the other extreme (80 per 
cent decision criteria) the low false-positive value (42-9 per 
cent) was accompanied by a low sensitivity (1-3 per cent). 

Fig. 2 shows the receiver operating characteristic curve 
for the initial data set, the area under the curve being 0-86. 
The Hosmer~Lemeshow statistic for this model is x° = 7.0, 
8 d.f. indicating that the model fits the data well. 


Table4 Classification table for decision criteria of 50 per cent 





Sensitivity 14-9 per cent; specificity 98-4 per cent; positive predictive value 
31-7 per cent; negative predictive value 91-2 per cent; total correct 
classification 90-0 per cent 
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Fig. 2 Receiver operating characteristic curves for morbidity 
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Uniformity of fit 

On internal validation by age, operator, operation category 
and organ system, none of the O:E ratios departed 
significantly from 1-00, with all 95 per cent confidence 
intervals encompassing 1-00. The model was also externally 
validated by postoperative stay, the O: E ratios for which 
differed significantly from 1-00 (O : E0-72-1,61; 95 per cent 
ci. 0-61-1-89). External back-validation of the model by 
death yielded a similarly poor fit. For the validation data set, 
internal validation O:E ratios did not differ significantly 
from 1-00 (O:E ratio 1-00; 95 per cent c.i. 0-12-2-92) and 
those for external validation were of similar poor fit to the 
development data set. 


Discussion 


Any risk-adjusted scoring system is dependent on complete 
and accurate recording of information in the parent audit", 
The development data set from the Otago Surgical Audit 
for general surgery had no missing values. If missing values 
are present in other data sets on which this risk-adjusted 
scoring system is to be tested they could be replaced using 
methods such as the Speigelhalter—Knull-Jones method’®. 

Logistic regression decreased the magnitude of the 
univariate odds ratios for most variables, indicating some 
degree of confounding among the variables and high- 
lighting the need for risk adjustment, without which crude 
morbidity estimates would overemphasize the relative 
importance of prognostic variables and provide misleading 
estimates of outcome’ ». 

Despite the need for further investigation to explain the 
difference between the adjusted odds ratios of the two data 
sets for breast and endocrine procedures fully, the presence 
of such a difference indicates the need for a dynamic risk 
adjustment model. The wide 95 per cent confidence 
intervals for the adjusted odds ratios for organ system 
reflect the small sample size of the reference category. 

Although three of the 12 variables had no prognostic role 


after logistic regression, they were not excluded because this. 


model is dynamic. In such a model, variables that may be of 
little prognostic significance when the model is applied to 
this particular data set may be more important when the 
model is applied to another data set. 

All four methods of measuring overall fit indicate that the 
model fits both development and test data sets well. These 
results are comparable to other currently available scoring 
systems for surgical audit such as the Physiological and 
Operative Severity Score for enUmeration of Mortality and 
morbidity (area under the receiver operating characteristic 
curve 0-84)”. More in-depth comparison of any two such 
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systems requires simultaneous prospective analysis of the 
two systems on the same data set. 

The optimal operating point on the receiver operating 
characteristic curve, defined elsewhere’®, should ideally be 
determined by cost-benefit analysis’®. By the simpler 
method outlined by Metz"®, the operating point for this 
study is at a decision threshold of 12 per cent, sensitivity 
76-5 per cent and specificity 80-8 per cent. 

Testing the uniformity of fit is an important validation 
tool for any risk adjustment; a model that may seem to 
provide good overall fit may be of poor fit for certain subsets 
of the data set. 

Initially, the model significantly overpredicted morbidity 
for vascular surgery (O : E 1-29; 95 per cent c. 1. 1-06—1-57). 
Inclusion of organ system as a prognostic variable provided 
the model with the uniformity of fit required in order to be 
applied with potential reliability to surgical specialty 
subsets of a given data set. 

The model further shows good fit for subcategories of 
predicted risk (O:E 0-71-1-18), the wide 95 per cent 
confidence intervals at higher levels of predicted risk 
reflecting the small number of observations in these 
subcategories. 

Poor fit of the model on external back-validation against 
postoperative stay and death indicates that, although the 
model can be used to predict the risk of postoperative 
morbidity, it cannot be applied as a general model to predict 
other surgical outcomes without further outcome-specific 
risk adjustment. 

The simplicity of this model 1s twofold: variables are 
easily collected and the outcome of the risk adjustment is 
presented in the easily interpretable form of O:E ratios, 
rather than being a relatively arbitrary score. ‘This scoring 
system uses clinical and operative variables rather than 
physiological variables, reducing the likelihood of missing 
values, and the cost and resource wastage involved in 
determining physiological variables. The clinical variables 
used in this model have the advantage of being low-cost 
parameters that are almost universally recorded routinely 
for every operative procedure. These advantages make this 
scoring system easier for surgeons to apply retrospectively 
for the assessment of surgical performance. 

To eliminate the question of whether poor fit is a direct 
consequence of model inflexibility, the weights for prog- 
nostic variables need to vary with each data set to which the 
model ıs applied. With such a flexible model, any outlier 
values can potentially be clearly identified as being genuine 
outliers that require further investigation, rather than a 
misleading consequence of an inappropriate model. 

This study has shown that a risk adjustment model based 
purely on clinical rather than physiological parameters can 
have comparably high-outcome predictive power. The 
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model described here is a flexible, uniformly fitting and 
simple risk adjustment for predicting surgical morbidity. 

Risk adjustment tools such as this one are ultimately 
developed to be used for the comparison of surgical unit 
performance. In the comparison of surgical units, signifi- 
cant variances in outcome which warrant detailed examina- 
tion are defined as those with O : E ratios that lie outside the 
9) per cent confidence limits for the data set. This scoring 
system also potentially enables the evaluation of surgical 
practices with both a diversity of procedures and relatively 
small numbers in the subgroups. 
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Background: There have been few comprehensive studies relating to the life-threatening or fatal 
complications of antireflux surgery. 

Mothods: Some 5502 antireflux operations were performed in Finland between January 1987 and 
January 1996 (population approximately 5 million); 3993 procedures (72-6 per cent) were open fundo- 
plications, 1162 (21-1 per cent) laparoscopic fundoplications and 347 (6-3 per cent) other anti- 
reflux procedures. 

Results: There were 43 fatal or life-threatening complications (prevalence 0-8 per cent). Twenty-two 
followed primary open fundoplication (prevalence 0-6 per cent), 15 laparoscopic fundoplication 
(prevalence 1-3 per cent) (P<0-05), one refundoplication and five other antireflux procedures. The 
overall mortality rate was 0-3 per cent. Nine patients (0-2 per cent) died after open fundoplication, one 
(0-1 per cent) following laparoscopic fundoplication (P= 0-43), one following refundoplication and four 
after other antireflux procedures. Laparoscopic fundoplication was followed by 14 non-fatal life- 
threatening complications (prevalence 1-2 per cent), open fundoplication by 13 (prevalence 0-3 per cent) 
(P <0-01) and other antireflux procedures by one life-threatening complication (0.3 per cent). 
Conclusion: Laparoscopic fundoplication was associated with more life-threatening complications than 


open fundoplication. This may compromise the advantages of the laparoscopic technique. 
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Introduction 


Using correct techniques and appropriate indications the 
success rate after antireflux surgery is usually 80-90 per 
cent!”, The most common antireflux procedures are total 
(Nissen) or partial (Toupet, Belsey, etc.) fundoplication. 
Fundoplication can be performed via laparotomy’, thora- 
cotomy*, laparoscopy’ or by thoracoscopy’. Hill’s gastro- 
pexy, oesophageal lengthening procedures (Collis—Nissen, 
Collis-Belsey) and partial gastrectomy with Roux-en-Y 
reconstruction’ are less usual, and are employed in 
complicated cases. 

The minor drawbacks of antireflux surgery are post- 
operative symptoms including dysphagia (prevalence 3-43 
per cent), bloaung (0-50 per cent) and increased flatus (30- 
47 per cen! Unfortunately, there are also major 
complications, some of which can be life threatening or 
fatal. The reported frequency of serious complications after 
antireflux surgery has varied, ranging from 0-7 to 4-5 per 
cent!™!?, The large statistical variation may be caused by 
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several factors, the most significant of which include the lack 
of adequate postoperative follow-up and the small numbers 
of antireflux operations performed in an individual institu- 
tion. 

Since the introduction of laparoscopic antireflux surgery, 
the number of antireflux operations in Finland has been 
increasing’*. Similar trends have been reported else- 
where!>. Very few comprehensive studies relating to serious 
complications after antireflux procedures have been made, 
especially those involving the laparoscopic technique. As a 
result, this study was performed to analyse serious 
complications after antireflux surgery, including both open 
and laparoscopic fundoplications, in 5502 patients. 


Patients and methods 


All hospitals in Finland licensed to perform surgical 
interventions must reportall surgical procedures performed 
every year to the National Research and Development 
Centre for Welfare and Health. Each operation has a 
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separate code number so all the antireflux procedures 
performed are reliably detected from this system. 

The number of antireflux procedures performed in 
Finland (population approximately 5 million) during the 
10-year period from 1 January 1987 to 1 January 1996 was 
obtained from the National Research and Development 
Centre for Welfare and Health. The Patient Insurance 
Association was founded in 1987. Patient msurance is 
obligatory in Finland, and it is not possible to practise 
medicine without having it. In this system the patients 
themselves make notifications concerning patient injuries, 
and every notification has to be dealt with. The reliability 
concerning major complications 1s generally regarded as all 
inclusive. 

The death certificates of all patients who had died because 
of an antireflux operation were obtained from the Finnish 
Central Statistical Office, and the hospital records relating 
to these patients were examined. In addition, all notifica- 
tions of patient injury following antireflux surgery for the 
same period were obtained from the Patient Insurance 
Association and analysed. The medical records of all 
patients who had experienced these fatal and near-fatal 
complications were retrieved. However, only life-threaten- 
ing complications were taken mto account, including 
oesophageal or gastric perforations leading to mediastinitis 
or peritonitis. In addition, massive intraoperative bleeding 
and septic intra-abdominal abscesses resulting in repeated 
reoperation and lengthy hospitalization (more than 
30 days), and total oesophageal obstruction unresponsive 
to dilatation and leading to permanent parenteral nutrition 
were classified as life-threatening complications. Wound 
infections and potentially severe postoperative complica- 
tions which were not life threatening and did not necessitate 
a hospital stay of more than 30 days (i.e. splenic injuries, 
oesophageal or gastric perforations and haemorrhage) were 
excluded. 

The Ethics Committee of the Department of Surgery, 
Helsinki University Central Hospital, and the Munistry of 
Health and Welfare of Finland approved this study. 


Statistical analysis 


The x° two-tailed and Fisher two-tailed exact tests were 
used to assess the statistical significance of differences. 
P<0-05 was taken as indicating significance. 


Results 


According to the National Research and Development 
Centre for Welfare and Health 5502 antureflux procedures 
were performed in Finland (population approximately 5 
million) during the 10years from 1 January 1987 to 1 
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January 1996. Total or partial fundoplication was used in 
5155 patients (93-6 per cent). Some 3993 fundoplications 
(77-5 per cent) were performed using an open technique and 
1162 (22-5 per cent) using a laparoscopic technique. 

Antireflux operation was stated as the cause of death on 15 
death certificates. Moreover, there were 111 notifications of 
patient injury, caused by the complications of antireflux 
surgery, to the Patient Insurance Association. Using the 
above-mentioned criteria 28 (25-2 per cent) were classified 
as life threatening. Accordingly, there had been 43 life- 
threatening complications (prevalence 0-8 per cent) of 
which 15 proved fatal (prevalence 0.3 per cent). 


Life-threatening complications after open 
fundoplication 


Twenty-two life-threatening complications (in 15 men and 
seven women, of mean age 57 (range 19-77) years) followed 
primary open fundoplication. Laparotomy had previously 
been undertaken in seven of these patients. Three of them 
had undergone previous hiatal dissection (two of whom had 
gastric perforation). Operative risk factors existed in 18 of 
the patients with complications. 

There were nine fatal and 13 life-threatening complica- 
tions after primary open fundoplication (Table 1). The 
mortality rate was 0-2 per cent and the prevalence of life- 
threatening complications was 0-3 per cent. Due to serious 
complications shown in Table 1, the final causes of death 
were intra-abdominal infection in five patients, mediastin- 
itis in two, intra-abdominal haemorrhage in one and 
pneumonia in one patient. 

Twenty patients underwent from one to six (mean two) 
additional operations (Table 2), and two patients (one with 
oesophageal perforation, one with mediastinitis) were 
managed conservatively. All gastric perforations occurred 
in the fundic area. 

Complications were diagnosed 0-34 (mean 7) days after 
operation. Three oesophageal perforations were diagnosed 
at operation. In the 19 remaining patients who were not 
diagnosed intraoperatively, complications were diagnosed 
in eight at exploratory laparotomy performed for peritoni- 
tis, septic fever, respiratory distress or hypotension and in 
12 because of pathological radiographic studies. In the 19 
patients mentioned above the diagnostic delay ranged from 
0 to 32 (mean 2) days. 


Life-threatening complications after laparoscopic 
fundoplication 


Fifteen life-threatening complications (in eight men and 
seven women of mean age 52 (range 31-76) years) were 
caused by primary laparoscopic fundoplication. There had 
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Table1 Life-threatening and fatal complications in antireflux surgery 


Values in parentheses are fatal complications. *Including one mesenteric arterial thrombosis and three intestinal perforations; 


for failed antireflux operation 


Table2 Reoperations because of fatal and life-threatening com- 
plications after open and laparoscopic fundoplication 





*Including one transverse colostomy, one regastrostomy and one hernia 
repair; tone laparoscopy and cutting of the uppermost suture 


been no previous laparotomies in this group. A risk factor 
existed in six of the 15 patients with complications. 

There was one fatality (due to intra-abdominal sepsis) 
and 14 non-fatal life-threatening complications (Table 1). 
Accordingly, the mortality rate after laparoscopic fundo- 
plication was 0-1 per cent. There was no significant 
difference in mortality rate between the open and laparo- 
scopic fundoplication groups (P= 0-43). However, the 
prevalence of life-threatening complications was 1-2 per 
cent, significantly greater than that in the open fundoplica- 
tion group (P< 0-01). A fatal or a non-fatal life-threatening 
complication occurred in 15 patients, a greater prevalence 
than that after the open technique (P< 0-05). 

Reoperations (one to eight (mean two) per patient) were 
necessary in 14 patients (Table 2), and one patient with 
gastric perforation was treated conservatively. The latter 
patient was the only one who died in this group. All gastric 
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veddeath after reoperau 


perforations occurred in the fundic area. The major 
mechanism of gastric perforation was instrument handling 
(three cases). 

Complications were diagnosed 0-9 (mean 2) days alter 





4 


operation. Four oesophageal perforations were diagnosed 
during operation. Of these, two had laparoscopic and two 
had open repair. Complications were diagnosed in five of 
the other 11 patients, who were not diagnosed intraopera- 
tively, at laparotomy performed for signs of peritonitis, 
septic fever, respiratory distress or hypotension , and the 
remaining six were diagnosed by pathological radiographic 
studies. The diagnostic delay in the 11 patients mentioned 
above ranged from 0 to 14 (mean 1) days. 


Life-threatening and fatal complications after 
reoperation for failed antireflux operations and 
antireflux procedures other than fundoplication 


Three life-threatening complications followed partial 
gastrectomy with Roux-en-Y reconstruction, two arose 
after other antireflux operations (one Husteld’s plasty, ane 
hiatal repair with gastropexy) and one after reoperation for a 
failed antireflux operation. The mean age of the three men 
and three women in this group was 63 (range 36-83) years. 
Three patients had ischaemic heart disease. One patient hac 
previously undergone a laparotomy. 

Three of the six procedures used in this group were 


repair and one was refundoplication. Owing to one 
oesophageal stricture and two concomitant peptic ulcers 
all partial gastrectomies (including vagotomy) were primary 


operations. Three additional procedures were pertormed: 
two cholecystectomies and one oesophageal dlanon. 


There were five fatal and one life-threatening complica- 


tion. Causes of death were intra-abdominal infection in 
three cases, pneumonia in one and heart fai lure im one. Lite- 
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threatening complications and associated complications in 
fatal cases are shown in Table 1. 

The number of reoperations per patient varied from one 
to two (mean two per patient) in four patients. The 
diagnostic delay ranged from 0 to 22 (mean 5) days. 
Complications were diagnosed by laparotomy in three after 
signs of peritonitis, in two by pathological radiographic 
study and in one at autopsy. 


In recent years, the reported mortality rate after open 
fundoplication has ranged from 0 to 1.3 per cent!®'”, that 
after the use of laparoscopic techniques has ranged from 0 to 
1-4 per cent’*”°. In this study, the annual mortality rate of 
antireflux surgery in Finland ranged from 0 to 0-5 per cent 
(mean 0-3 per cent). There were no statistically significant 
differences in mortality rate between the open and 
laparoscopic fundoplication groups. After open fundoplica- 
tion, the mortality rate was 0-2 per cent compared with 0-1 
per cent after use of the laparoscopic technique. The overall 
mortality rate after 5502 antireflux operations was 0-3 per 
cent (15 patients); these figures are very similar to those 
reported ın earlier studies'**°, Because there is no clear 
definition of life threat, the numbers of serious complica- 
tions in this study cannot be compared directly with the 
numbers reported ın earlier studies. However, the reported 
incidence of major complications has ranged from 0-7 to 4-5 
per cent of patients'*"1?, 

After antireflux procedures other than fundoplication the 
mortality rate in this study was 1.2 per cent. Three of the 
four fatalities in this group occurred after partial gastrect- 
omy and Roux-en-Y reconstruction. Hence, it is evident 
that Roux-en-Y partial gastrectomy should be reserved for 
complicated cases. 

The mortality rate after failed antireflux surgery has 
generally ranged from 0 to 5 per cent***?, although a 
mortality rate as high as 17-6 per cent has also been 
reported*ć. Only one death after reoperation was evident in 
the present study. In this group the mortality rate cannot be 
calculated because there is no distinct hospital discharge 
code for subsequent operations following failed antireflux 
surgery. 

In this study the annual prevalence of serious (fatal or life- 
threatening) complications after antireflux surgery ranged 
from 0 to 1-4 (mean 0-8) percent. Serious complications were 
most frequent in 1993 (in absolute or percentage terms). In 
that year the number of antireflux operations performed in 
Finland had also reached a maximum”"*. The introduction of 
laparoscopic techniques in 1992 was probably the most 
significant cause of the increase in both the number of 
antireflux operations and further complications. 
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Laparoscopic fundoplication has been responsible for a 
significantly greater number of life-threatening complica- 
tions than the open procedure. The newness of the 
technique may have been the most significant cause; 
surgeons were not yet fully acquainted with all the aspects 
ofits utilization. Moreover, patient selection may have been 
problematic as well; not all patients are suited to a 
laparoscopic approach and the technique was not as yet 
properly adapted”. 

There were considerable delays m diagnosing the 
complications of antireflux surgery. The mean diagnostic 
delay was 2days after open fundoplication, 1 day after 
laparoscopic fundoplication and 5 days after other antire- 
flux procedures. The mean delay between the beginning of 
alarming symptoms and ‘intervention was even greater: 
5 days after open surgery, 6 days after laparoscopic fundo- 
plication and 5days after other antireflux procedures. 
Severe abdominal pain, septic fever, respiratory difficulties 
or hypotension, alone or in combination, were seen in every 
patient. Abdominal pain, hypotension and septic fever were 
most often the primary symptoms; respiratory difficulties 
followed. If oesophageal or fundic perforation is suspected, 
a water-soluble contrast swallow, with the patient in a 
supine position, should be obtained without delay”. 

In the present study, as in others™”1>13-17:29 the most 
frequent and serious complication in both the open (16 of 23 
procedures, including one refundoplication) and laparo- 
scopic (ten of 15) groups was perforation of the oesophagus 
or fundus. However, there were also specific serious 
complications related to both fundoplication techniques 
including intra-abdominal abscesses and intestinal pro- 
blems (six of 23) in the open group, and total oesophageal 
obstruction and intra-abdominal haemorrhage (five of 15) 
in the laparoscopic group. 

In conclusion, more life-threatening complications were 
perceived after laparoscopic than after open fundoplication. 
These findings may indicate that there are actually fewer 
advantages to laparoscopic techniques than may initially be 
apparent. This must be considered both in planning 
operation and informing patients. 


Acknowledgements 


The authors thank Mrs Yvonne Sundstrém for skilful 
assistance in this study. 


References 


1 Negre JB, Markkula HT, Keyrildinen O, Matikainen M. 
Nissen fundoplication. Results at 10 year follow-up. Am 7 Surg 
1983; 146: 635-8. 

2 DeMeester TR, Bonavina L, Albertucc: M. Nissen 
fundoplication for gastroesophageal reflux disease. Evaluation 


© 1999 Blackwell Science Ltd 


T. K. Rantanen, J. A. Salo and J. T. Sipponen ° Complications of antireflux surgery 1577 


of primary repair in 100 consecutive patients. Ann Surg 1986; 
204: 9-20. 

3 Nissen R. Eme einfache Operation zur Beeinflussung der 
Refluxésophagitis. Schweiz Med Wochenschr 1956; 86: 590-2. 

4 Belsey R. Mark IV repair of hiatal hernia by the transthoracic 
approach. World F Surg 1977; 1: 475-81. 

5 Hinder RA, Filipi CJ, Wetscher G, Neary P, DeMeester TR, 
Perdikis G. Laparoscopic Nissen fundoplication is an effective 
treatment for gastroesophageal reflux disease. Ann Surg 1994; 
220: 472-81. 

6 Salo JA, Krviluoto T, Heikkila L, Nemlander A, Ikonen T, 

Kivilaakso EO. Thoracoscopic fundoplication. Ann Chir 

Gynaecol 1993; 82: 199-201. 

Salo JA, Ala-Kulju KV, Heikkinen LO, Kivilaakso EO. 

, Treatment of severe peptic esophageal stricture with Roux-en- 

_  Y partal gastrectomy, vagotomy, and endoscopic dilation A 

_. follow-up study. 7 Thorac Cardiovasc Surg 1991; 101: 649-53 

‘8 Negre JB. Post-fundoplication symptoms. Do they restrict the 
~ success of Nissen fundoplication? Amn Surg 1983; 198: 
698-700. 

“O Schirazi SS, Schulze K, Soper RT. Long-term follow-up for 

o treatment of complicated chronic reflux esophagitis. Arch Surg 
1987; 122: 548-52. 

10 Ackermann C, Margreth L, Muller C, Harder F. Symptoms 
10-20 years after fundoplication. In: Siewert JR, Holscher AH, 
eds. Diseases. of the Esophagus. Berlin: Springer, 1988: 1198-202. 

11 Johansson J, Johnsson F, Joelsson B, Florén C-H, Walther B. 
Outcome 5 years after 360 degree fundoplication for gastro- 
oesophageal reflux disease. Br 7 Surg 1993; 80: 46-9. 

12 Collet D, Cadiere GB. Conversions and complications of 

laparoscopic treatment of gastroesophageal reflux disease 

Formation of the Development of Laparoscopic Surgery for 

Gastroesophageal Reflux Disease Group. Am F Surg 1995; 169: 

622-6. 

Spechler SJ. Comparison of medical and surgical therapy for 

complicated gastroesophageal reflux disease in veterans. The 

Department of Veterans Affairs Gastroesophageal Reflux 

Disease Study Group. N Engl 7 Med 1992; 326: 786-92. 

14 Rasilainen J, Salmela R. Treatment Periods of Surgical Procedures 
m Frnland During 1987-1995. National Research and 
Development Centre for Welfare and Health. Statistical 
Notices 1987-1995. Annual reports; Helsinki 1987-95. 

15 Stein H, Feussner H, Siewert JR. Surgical therapy of gastro- 


“ 1 (S 
p 
~J 


1 


ta 


@ 1999 Blackwell Science Ltd 


esophageal reflux: which patient, which procedure, which 
approach? Dis Esopbagus 1994; 7: 239-44. 

16 Breumelhof R, Smout AJ, Schyns MW, Bronzwaer PW, 
Akkermans LM, Jansen A. Prospective evaluation of the effects 
of Nissen fundoplication on gastroesophageal reflux. Surg 
Gynecol Obstet 1990; 171: 115-19. 

17 Donahue PE, Samelson S, Nyhus LM, Bombeck CT. The 
floppy Nissen fundoplication. Effective long-term control of 
pathologic reflux. Arch Surg 1985; 120: 663-8. 

18 Gotley DC, Smithers BM, Rhodes M, Menzies B, Branich FJ, 
Nathanson L Laparoscopic Nissen fundoplication — 200 
consecutive cases. Gut 1996; 38: 487-91. 

19 Watson DI, Jamieson GG, Devitt PG, Matthew G, Britten- 
Jones RE, Game PA etal. Changing strategies ın the 
performance of laparoscopic Nissen fundoplication as a result 
of experience with 230 operations. Surg Endosc 1995; 9: 961-6. 

20 Rattner DW, Brooks DC. Patient satisfaction following 

laparoscopic and open antireflux surgery. Arch Surg 1995; 130: 

289-93. 

Little AG, Ferguson MK, Skinner DB. Reoperation for failed 

antireflux operations. 7 Thorac Cardiovasc Surg 1986; 91: 

511-17. 

22 Skinner DB. Surgical management after failed anureflux 
operations. World F Surg 1992; 16: 359-63. 

23 Maher JW, Hocking MP, Woodward ER. Reoperations for 
esophagitis following failed anureflux procedures. Ann Surg 
1985; 201: 723-7. 

24 Low DE, Mercer CD, James EC, Hill LP. Post Nissen 
syndrome. Surg Gynecol Obstet 1988, 167: 1-5. 

25 Siewert JR, Isolauri J, Feussner H. Reoperation following 
failed fundoplication. World 7 Surg 1989; 13: 791-6. 

26 Zucker K, Peskin GW, Saik RP. Recurrent hiatal hernia repair. 
A potential surgical dilemma. Arch Surg 1982; 117: 413-14. 

27 Peters JH, Kauer WKH, DeMeester TR. Tailored antireflux 
surgery. In: Bremner CG, DeMeester TR, Peracchia A, eds. 
Modern Approach to Benign Esophageal Disease. Diagnosis and 
Surgical Therapy. St Louis, Missouri: Quality Medical 
Publishing, 1995: 57-68. 

28 Salo JA, Nemlander A, Rämò OJ. Special considerations of 
oesophageal surgery. Strategies of treatment for oesophageal 
perforations. Ann Chir Gynaecol 1995; 84: 222-4. 

29 Urschel JD. Complications of antireflux surgery. Am f Surg 
1993; 166: 68-70. 


2 


— 


www.bys.co.uk British Journal of Surgery 1999, 86, 1573—1577 


Original article 


Value of a surgical high-dependency unit 


H. J. S. Jones, R. Coggins, J. Lafuente and L. de Cossart 


Department of Surgery, Countess of Chester Hospital, Liverpool Road, Chester CH2 1UL, UK 


Correspondence to: Mrs L. de Cossart 


Background: A minority of hospitals in the UK have a high-dependency unit (HDU). One reason for 
this is a lack of evidence supporting its benefit. This study sought to compare the outcomes of patients 
undergoing major abdominal surgery with regard to HDU utilization. 

Methods: Data were collected prospectively from two groups of patients over 10 months. Patients in 
the no-HDU group underwent major abdominal surgery in a hospital without an HDU and returned to 
a general surgical ward. The other group was managed initially in an HDU. Data collected included 
Physiological and Operative Severity Score for enUmeration of Mortality and morbidity (POSSUM) 
scores, complications, deaths and length of stay. 

Results: Physiological and operative scores as calculated on the RAJIS POSSUM software were similar 
in both groups. The HDU group comprised 121 patients. Sixty-four developed a complication whereas 
58-81 were expected to, giving an observed : expected (O: E) ratio of 1-09. Sixteen deaths occurred and 
14.54 were expected (O:E ratio 1-10). Some 50 per cent stayed in hospital longer than was predicted. 
The no-HDU group comprised 71 patients. Fifty-nine developed a complication compared with 33.82 
expected (O:E ratio 1-74). Ten deaths occurred, whereas 8-88 were expected, giving an O:E ratio of 
1-13. Some 63 per cent stayed longer than predicted. The O:E ratios for morbidity were significantly 
different (P < 0-0005). The complications that occurred more frequently in the absence of an HDU were 
chest infection, arrhythmias and hypotension. 

Conclusion: Postoperative management on an HDU was associated with fewer cardiorespiratory 
complications. There was no difference in mortality rate but there was a trend towards shorter hospital 


Stay. 
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introduction 


Only a minority of hospitals in the UK have a high- 
dependency unit (HDU). Reasons for this include the cost 
of setting up a unit, disagreement over who should be 
responsible for running the unit and a lack of evidence 
supporting the benefit of such a facility. The purpose of an 
HDU is to provide patients with a level of nursing and 
medical care somewhere between that provided by an 
intensive care unit (ICU) and that which is available on a 
general ward. The principle advantages are in providing 
adequate analgesia and oxygenation, and good fluid 
balance’. 

In hospitals without an HDU, about one-third of the 
beds in the ICU are occupied inappropriately by high- 
dependency patients™. This results in fewer ICU beds 
being available for the critically ill, and is an inefficient use 
of this scarce resource. Alternatively, patients needing 
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HDU care may be managed on the general ward where they 
may not receive optimal care and so will be at risk of an 
adverse outcome”. 

A prime motivating factor in the development of HDUs 
for surgical patients has been the report of the National 
Confidential Enquiry into Perioperative Deaths’, which 
pointed to a need to provide improved postoperative care. 
Modern management of the patient after operation involves 
the use of specialized equipment and techniques. The 
concentration ofall patients in the hospital into a single unit 
allows the staff to become highly experienced in the 
techniques of critical care. It also encourages medical staff 
to have an efficient review process. 

Many factors influence postoperative recovery including 
patient attitude, co-morbidity, surgical expertise and the 
postoperative environment. The postoperative care of 
general surgical patients in two district general hospitals 
serving similar communities was therefore studied to 
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investigate the effects of provision of an HDU. Physio- 
logical and Operative Severity Score for enUmeration of 
Mortality and morbidity (POSSUM) scoring was used to 
standardize the patient groups. The critical events included 
morbidity, death and length of stay in hospital. Only one of 
the two hospitals had an HDU. 


Patients and methods 


Data were collected prospectively from consecutive patients 
undergoing major abdominal surgery in two hospitals 
staffed by two different sets of surgeons. Patients in the 
no-HDU group underwent surgery over 10 months in a 
hospital without an HDU and returned to a general ward 
after operation. The second group was managed on an 
HDU following the operation, and data were collected over 
5 months. No patient who went to an ICU immediately 
after operation was included. Similar antibiotic prophylaxis 
policies were used in both hospitals. 

The HDU is a six-bed unit that provides a 1:2 nurse to 
patient ratio. A basic surgical trainee is based on the unit 
from 09.00 to 17.00 hours and provides on-call cover at 
other times. Patients are closely monitored and can be 
supported up to the point of requiring ventilation or dialysis. 
Nurses are specifically trained in HDU and some ICU 
techniques. Physiotherapy staff are allocated to the unit. 

The general surgical ward provides a 1 : 6 nurse to patient 
ratio. The immediately available doctor is a preregistration 
houseman. 

Data collected included the POSSUM score”, which is 
derived from 12 physiological variables measured before 
operation and six factors related to the operative procedure. 
Data were collected manually in each hospital and then 
entered on to a database at the hospital with an HDU where 
it was analysed using the commercially available software 
RAJIS (Hyperhelp, Cheshire, UK). Data on complications 
as defined in the POSSUM system, deaths and length of stay 
were collected. The POSSUM scores were used to obtain 
the predicted risks of morbidity and death for each patient 
and thence the expected morbidity and mortality rates for 
each group. The observed incidence of complications and 
death could then be compared with the expected values, to 
give an observed to expected (O: E) ratio. T he POSSUM 
system also gives a predicted length of stay based on the 
physiological and operative scores. 

Statistical analysis was performed using the x” test and 
regression analysis. 


Results 
The HDU group comprised 121 patients, 48 women and 73 


men, with a median age of 70 (range 16-95) years. There 
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were 71 patients in the no-HDU 
men, with a median age of 70 
scoring revealed a median phy SiON ng 

12-50) for the HDU group and 19 (12-36) for the no-H DL 
group, indicating slightly less dist urbance in the 
logical parameters in the latter group, although this was not 
significant. Median operative scores were 15 (9-29) for g 
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Table1 Operations 





HDU, high-dependency unit 


Morbidity 


In the HDU group the median predicted risk of morbidity 
was 59 (range 11-99) per cent and in the no-HDU ok it 
was 57 (range 15-99) per cent. Among the HDU roup 64 
patients developed a clinically significant complicat ais 
compared with an expected 58-81, giving an Q: E ratio of 
1-09. In the no-HDU group, 
complication, whereas the expected number was 338, 
giving an O: E ratio of 1-74. The difference in O: E 


39 patients developed 


ratias 
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between the two units was highly significant (P < 0-0005, %7 
test). 

The complications that occurred are shown in Tab/e 2. 
There was a statistically significant increase in cardiac and 
respiratory complications in the no-HDU group. The 
critical events resulting in the complications are shown. 
Chest infection, dysrhythmia and prolonged hypotension 
were more common in the no-HDU group; an increased 
incidence of wound infections was also seen in this group. 


Table2 Complications and critical events 





A : O EEN 7 A J 
Values in parentheses are percentages. HDU, high-dependency unit. *¥° 
test 


Deaths 


The median predicted risk of death was 14 (range 2-97) per 
cent) inthe HDU group and 13 (range 3-92) per cent in the 
no-HDU group. In the HDU group there were 16 deaths, 
compared with 14-54 expected, giving an O: E ratio of 1-10. 
In the no-HDU group ten deaths occurred, whereas 8-88 
were expected, resulting in an O:E ratio of 1-13. This 
difference was not statistically significant. 


e 


Length of stay 


For patients in the HDU group the median length of stay in 
hospital following the operation was 10 (range 2-60) days. 
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The median predicted stay was 1 | (range 3-233) days. Sixty- 
one patients (50 per cent) stayed longer than expected, by a 
median of 3 (range 1-46) days, and 60 patients (50 per cent) 
stayed for a shorter time than was predicted, by a median of 
7 (range 1-203) days. 

For those in the no-HDU group the median duration of 
postoperative stay was 14 (range 0-55) days compared with 
a predicted stay of 11 (range 4-161) days. Forty-five patients 
(63 per cent) overstayed their prediction, by a median of 7 
(range 1—35) days and 26 patients (37 per cent) had a shorter 
than predicted stay, by a median of 11 (range 1-161) days. 
This difference was not significant. 


Analysis by surgical specialty 


A total of 98 patients underwent a colorectal procedure, 59 
in the HDU group and 39 in the no-HDU group. The O: E 
ratios for morbidity were 0-97 in the HDU group and 1-87 
in the no-HDU group (P not significant). The O: E ratios 
for death were 0.97 in the HDU group and 1-05 in the no- 
HDU group (P not significant). However, the four patients 
who died in the no-HDU group all had a predicted 
mortality risk of less than 40 per cent, whereas in the 
HDU group all four had a predicted risk of greater than 48 
per cent. 

Seventy patients underwent an upper gastrointestinal or 
hepatobiliary procedure, 44 in the HDU group and 26 in 
the no-HDU group. In both groups the observed morbidity 
exceeded the predicted value. The O: E ratio was 1-93 in the 
HDU and 2.40 in the no-HDU group. A majority of 
patients in each group experienced a respiratory complica- 
tion, most commonly a chest infection. The mortality O: E 
ratios were 1-02 (HDU) and 1-89 (no-HDU). Again the 
morbidity ratios were statistically different, whereas the 
mortality ratios were not. 

Twenty-four patients underwent a miscellaneous lapar- 
otomy, 18 in the HDU group and six in the no-HDU group. 
The O: E ratio for morbidity was 1-16 in the HDU group 
and 1-58 in those managed without an HDU. For deaths the 
ratios were 1-19 for the HDU and 0-57 for the no-HDU 


groups. 


Discussion 


The aim of this study was to establish the clinical benefits of 
postoperative care in an HDU compared with a standard 
general surgical ward. The ideal comparative study would 
have been performed within one hospital. However, the 
nurses and surgeons in the hospital did not consider it an 
ethical option to randomize patients to receive high- 
dependency care or not when such a unit has been available 
for many years. 
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Factors other than postoperative care influence patient 
outcome but the use of the POSSUM system enables 
comparison of the physiological and operative scores of 
patients undergoing similar operations in each unit. ‘The 
two groups of patients were standardized for severity of 
illness and magnitude of operation. O:E ratios were 
compared between the units rather than crude morbidity 
and mortality rates. The excess complications ın the group 
managed without an HDU were not of a technical nature 
which probably reflected a similar quality of surgical 
expertise between the two hospitals. The complications 
were primarily cardiorespiratory, exactly the type of 
complication that could be avoided by closer attention to 
fluid balance, oxygenation and analgesia. 

There was a significant improvement in outcome for the 
patients who were managed initially in the HDU rather 
than a general ward, as reflected by the incidence of 
complications. The specific complications that occurred 
less commonly in the HDU group were chest infections (25 
versus 41 per cent), prolonged hypotension (1 versus 14 per 
cent), dysrhythmia (7 versus 13 per cent, although this was 
not significant) and wound infection (2 versus 17 per cent). 
The reduced incidence of cardiovascular and respiratory 
complications may be explained by a close attention to pain 
control and fluid balance in the HDU. The significantly 
reduced incidence of hypotensive episodes in the HDU 
probably reflects the vigilance of the nurses and the 
presence on the HDU of a doctor who is able to respond 
promptly. 

The alleviation of pain is important in minimizing the 
perioperative stress response’, enhancing respiratory func- 
tion and so reducing the incidence of respiratory 
complications. Modern techniques to relieve postoperative 
pain require specialized supervision and technical 
knowledge’ '*. The use of intravenous opiate infusions 
or epidural narcotics is beneficial but can be dangerous if a 
patient is not monitored carefully. The HDU environment 
has allowed the development of safe and effective epidural 
and intravenous analgesia. The majority of patients in both 
groups in this study received epidural analgesia after 
operation. 

Many of the patients who benefit from high-dependency 
care following surgery, such as the elderly and those 
undergoing emergency surgery, are prone to develop both 
renal and cardiac impairment'’. Closer observation of fluid 
balance allows earlier intervention and should therefore 
reduce the incidence of protracted hypotension, cardiac 
overload and acute renal failure. There 1s some evidence 
that on a general ward the nurses instinctively look after the 
most ill patient, possibly to the detriment of patients with 
less serious conditions!*. This is particularly the case at 
night when a reduced service is provided. 
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There was no significant difference in mortality rate 
between the two groups, although as the number of deaths 
in each group was small this was not surprising. However, 
particularly in the colorectal subgroup, there was a tendency 
for the deaths in the no-HDU group to occur in patients 
banded at lower risk. There was a trend towards shorter 
postoperative stay in hospital in all the subgroups that went 
to an HDU although this did not reach statistical 
significance. 

The placement of high-dependency patients in an ICU 
can create a number of problems. In most hospitals the ICU 
beds are constantly under pressure. It was not the practice of 
the hospital with no HDU in this study to place any patient 
in the ICU who did not require intensive care. However, a 
number of studies of ICUs in hospitals without HDUs have 
found that between 21 and 40 per cent of the ICU 
beds are occupied inappropriately by high-dependency 
patients” °°. Housing high-dependency patients in scarce 
ICU beds may necessitate transfer of patients to other 
hospitals or nursing critically ill patients elsewhere, such as 
the recovery room. Patients already in the ICU may be 
discharged prematurely’®. Another problem is that major 
elective surgery requiring an intensive care bed may be 
postponed””"’. The provision of an HDU alleviates these 
problems. It also enables earlier discharge from the ICU in 
some patients who may benefit from step-down care rather 
than going straight back to a general ward. 

In spite of these factors, few hospitals in the UK provide 
this facility. In 1995, 15 per cent of hospitals in the UK had 
an HDU'®, and Coggins and de Cossart’’ reported that the 
number had fallen from 55 hospitals in 1988 to 33 in 1995. 
Nehra et a/.!”, however, found that between 1981 and 1991 
the number of patients requiring high-dependency care had 
almost doubled and that these patients were needing such 
care for longer. 

The establishment of an HDU requires considerable 
expenditure, although cost saving will occur once the unit is 
running. However, moving high-dependency patients out 
of the ICU will not necessarily save money as the demand 
for ICU, as well as HDU, beds continues to rise and will 
expand to fill the available facilities’. 

Another argument against an HDU is that concentrating 
ill patients ın one area will deprive staff on the general wards 
of the skills and satisfaction acquired through the care of 
critical patients. To equip a specific number of ward-based 
beds and train surgical ward nurses up to the level attained in 
an HDU could be an alternative, but with ever-increasing 
technology ıt may be unreasonable to expect staff not 
regularly using these sophisticated techniques to maintain 
the necessary level of expertise. 

Thus study has demonstrated significant clinical advan- 
tages of monitoring patients ın an HDU after operation, 
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particularly with respect to the development of cardio- 
respiratory complications. A larger study might also show 
improvements in mortality rates. 


References 


l 


idi 


6 


cee | 


British Journal of Surgery 1999, 86, 1578-1582 


Edbrooke DL. The high dependency unit: where to now? Ann 
R Coll Surg Engl 1996; 78: 161-2. 

Ryan DW, Bayly PIM, Weldon OGW, Jingree M. A 
prospective two-month audit of the lack of provision of a high- 
dependency unit and its impact on intensive care. Anaesthesia 
1997; $2: 265-70. 

Morrow BC, Lavery GG, Blackwood BM, Ball IM, McLeod 
HN, Fee JPH. The provision of adult intensive care in 
Northern Ireland with reference to the role of high dependency 
care. Ulster Med 7 1996; 65: 39-46. 

Kilpatrick A, Ridley S, Plenderleith L. A changing role for 
intensive therapy: is there a case for high dependency care? 
Anaesthesia 1994; 49: 666-70. 

Zimmerman JE, Wagner DP, Sun X, Knaus WA, Draper EA. 
Planning patient services for intermediate care units: insights 
based on care for intensive care unit low-risk monitor 
admissions. Crit Care Med 1996; 24: 1626-32. 

Crosby DL, Rees GAD. Provision of postoperative care in UK 
hospitals. dwn R Coll Surg Engl 1994; 76: 14-18. 


Campling EA, Devlin HB, Lunn JN, Hoile RW. The Report of 


the National Confidential Enquiry into Perioperative Deaths 1991/ 
1992, London: National Confidential Enquiry into 
Perioperative Deaths. 1993. 

Copeland GP, Jones D, Walters M. POSSUM: a scoring 
system for surgical audit. Br 7 Surg 1991; 78: 355-60. 
Brodner G, Pogatzki E, Van Aken H, Buerkle H, Goeters C, 
Schulzki C et al. A multimodal approach to control 


www.bis.co.uk 


10 


11 


13 


I4 


16 


17 


postoperative pathophysiology and rehabilitation in patients 
undergcing abdominothoracic esophagectomy. Anesth Analg 
1998; 86: 228-34. 

Crosby DL, Rees GAD. Surgical wards and progressive 
patient care: new challenges. Br 7 Hosp Med 1991; 46: 81 
(Editorial). 

Crosby DL, Rees GAD, Gill J. The role of the hi gh 
dependency unit in postoperative care: an update. Ann R Coll 
Surg Enal 1990; 72; 309-12. 

Coggins R, de Cossart L. Improving postoperative care: the 
role of the surgeon in the high dependency unit. Aun R Coll 
Surg Enel 1996. 78: 163-7, 

Houghton PWJ, Donaldson LA, Crumplin MKH. The role of 
the intensive care unit in a district hospital. A»n R Coll Surg Engl 
1984; 66: 46-8. 

Coggins RP. Delivery of surgical care in a district general 
hospital without high dependency unit facilities. Br F Surg 
1998; 85(Suppl 1): 57 (Abstract). 

Thompson H, Spiers P. Occupancy of a teaching hospital adult 
intensive care unit by high dependency patients. Anaesthesia 
1998; 53: 589-92. 

Leeson-Payne CG, Aitkenhead AR. A prospective study to 
assess the demand for a high dependency unit. Anaesthesia 1995: 
50: 383-7. 

Peacock JE, Edbrooke DL. Rationing intensive care. Data 
from one high dependency unit supports their effectiveness. 
BM7 1995; 310: 1413 (Letter). 

Chambers P, Wakefield S. Demand for high dependency units. 
Anaesthesia 1995; §0: 1090-1 (Letter). 

Nehra D, Crumplin MKH, Valijan A, Edwards AE. Evolvin g 
role of intensive and high-dependency care. Ann R Coll Surg 
Engl 1994, 76: 9-13. 


© 1999 Blackwell Science Ltd 


| Original article 


Vocal cord paralysis after subtotal oesophagectomy 


J. B. F. Hulscher, J. W. van Sandick, P. P. Devriese’*, J. J. B. van Lanschot and H. Obertop 
Departments of Surgery and *Otolaryngology, Academic Medical Center/Unuversity of Amsterdam, Meibergdreef 9, 1105 AZ Amsterdam, 


The Netherlands 
Correspondence to. Dr J B. F Hulscher 


Background: Although vocal cord paralysis is a well known complication of subtotal oesophagectomy, 
precise data concerning origin, incidence and associated morbidity are lacking. 

Methods: A retrospective study was performed of 241 patients who underwent transhiatal 
oesophagectomy for carcinoma of the mid/distal oesophagus between 1994 and 1998. Preoperative and 
postoperative laryngoscopy results were available for 140 patients. 

Results: There were 109 men and 31 women, of mean age 63 years. Thirty-one patients (22 per cent) 
with recurrent laryngeal nerve paralysis were identified, three with bilateral and 28 with unilateral 
dysfunction. Paralysis occurred ipsilateral to the side of the cervical incision in 22 of 28 patients. It was 
permanent in six patients. The associated morbidity was substantial: pulmonary complications were 
more common in patients with vocal cord paralysis (12 of 31 versus 26 (24 per cent) of 109), leading to 
significantly more reintubations, and a significantly prolonged ventilation time and stay in the intensive 
care unit. 

Conclusion: Although mostly transient, vocal cord paralysis is a frequent complication with significant 
associated morbidity. In an extended transthoracic resection (including a lymphadenectomy in the 
aortopulmonary window where the left recurrent laryngeal nerve is at risk) the cervical anastomosis 


should be made on the left side, to minimize the risk of bilateral vocal cord paralysis. 
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Introduction 


Vocal cord paralysis is a frequent complication of subtotal 
oesophagectomy. An incidence of up to 20 per cent has been 
reported’. Paralysis may be unilateral or bilateral and is 
the result of damage to the recurrent laryngeal nerve(s), 
leading to disorders of speech (almost all patients suffer 
from hoarseness), coughing, swallowing and breathing. 
Most paralysis is transient. Although transient hoarseness is 
not itself very troublesome, vocal cord paralysis may be 
associated with significant morbidity due to secondary 
pulmonary complications. 

In a subtotal oesophagectomy, the oesophagus is 
transected in the neck after which a cervical anastomosis is 
performed. This is done in some three-stage operations and 
during all transhiatal procedures. The oesophagus 1s 
dissected circumferentially, which puts the recurrent nerves 
both on the ipsilateral and contralateral sides of the incision 
atrisk. The thoracic part of the left recurrent nerve may also 
be injured during the thoracic phase of an extended 
transthoracic resection, especially while dissecting the 
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lymph nodes in the aortopulmonary window and/or the 
left paratracheal lymph nodes. 

In this institution the cervical anastomosis is performed 
on the right side during transhiatal oesophagectomy owing 
to the position of the patient. A left-sided anastomosis is 
preferred when an extended transthoracic approach is used, 
to minimize the nsk of bilateral vocal cord paralysis. This 
strategy rests on the assumption that the ipsilateral 
recurrent nerve is more frequently damaged than the 
contralateral nerve in the cervical phase. To test this 
hypothesis and to analyse the morbidity associated with 
vocal cord paralysis after transhiatal oesophagectomy, a 
retrospective study was performed. 


Patients and methods 


Between 1994 and 1998, 241 patients had a subtotal 
transhiatal oesophagectomy for carcinoma of the mid/ 
distal oesophagus. Some 140 of these 241 patients had 
results available of indirect laryngoscopy performed both 
before and within 2 weeks after the operation. There were 
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109 men and 31 women with a mean age of 63 (range 37— 
84) years. When vocal cord paralysis was diagnosed after 
operation follow-up was performed by an otolaryngologist. 
No distinction was made between paralysis and paresis, as 
this is hardly possible by indirect laryngoscopy. Vocal cord 
paralysis was therefore defined as an absence of movement 
or a decreased mobility (on indirect laryngoscopy) of one or 
both vocal cords on phonation compared with the 
preoperative examination. Permanent paralysis was defined 
as paralysis lasting more than 6 months. 


Operative procedure 


For a transhiatal procedure the patient is positioned in such 
a way that an urgent thoracotomy is possible without 
repositioning and redraping. This includes positioning of 
the patient in the dorsal decubitus position on a vacuum 
mattress moulded so that the table can be tilted 45° to the 
left without the patient sliding off. The right arm is draped 
and positioned along the side of the body and can be 
brought up when needed. The patient’s head is turned to the 
left, denying access to the left side of the neck. This position 
allows an anterior thoracotomy to be done in the supine 
position. ‘This technique has been described elsewhere’. In 
all but one patient in the present series the cervical incision 
was therefore made on the right side of the neck. 

After opening the hiatus the diaphragm is incised to 
facilitate intrathoracic mobilization of the oesophagus 
including the tumour and perioesophageal tissue up to the 
carina. No formal lymph node dissection is done. When the 
oesophagus has been mobilized a gastric tube is con- 
structed. In the cervical phase of the operation the 
oesophagus is mobilized circumferentially and transected 
low in the neck. The ipsilateral recurrent laryngeal nerve is 
identified when possible. On the contralateral side the 
dissection is performed close to the oesophagus with the 
contralateral border in view whenever possible to minimize 
the risk of injury to the contralateral nerve. A vein stripper is 
then inserted from the proximal end and the normal 
oesophagus proximal to the tumour is extracted ‘blindly’ 
from the mediastinum. Both vagal nerves are transected at 
the level of the carina. An anastomosis is made either with a 
running suture or with a stapling device, according to the 
preference of the surgeon. All operations were performed 
by, or under the direct supervision of, two senior surgeons 
experienced in oesophageal cancer surgery. 

Postoperative pulmonary complications included pneu- 
monia (an infiltrate seen on the chest radiograph or the 
isolation of bacteria from sputum culture for which 
antimicrobial therapy was given), atelectasis (lobar collapse 
on chest radiography), pleural effusion (a collection of fluid 
between the visceral and parietal pleural surfaces requiring 
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drainage) and pulmonary embolus (ventilation—perfusion 
mismatch on lung scintigraphy). Pneumothorax was 
considered mainly as an mtraoperative complication and 
was therefore not included. 


Statistical analysis 

Statistical analysis was performed with the aid of the SPSS 
statistical package (SPSS, Chicago, Illinois, USA). 
Differences between the groups were calculated using 
analysis of variance, Student’s t test, y test or Fisher’s exact 
test as appropriate. P< 0-05 was considered significant. 


Results 


None of the patients had vocal cord dysfunction before the 
operation. There was no visible tumour infiltration of the 
recurrent laryngeal nerve; it was not sacrificed deliberately 
in any patient. Thirty-one (22 per cent) of the 140 patients 
suffered from vocal cord paralysis after operation. There 
were three bilateral and 28 unilateral paralyses. Of the 
unilateral paralyses, 21 were on the right side and seven were 
on the left. Most of the patients with unilateral paralysis 
presented with hoarseness; two patients with unilateral 
paralysis also suffered from inspiratory stridor. Four 
patients had no symptoms at all. In 22 of the 28 patients 
with a unilateral paralysis the vocal cord dysfunction 
occurred on the same side as the cervical incision. Two of 
the three patients with bilateral cord paralysis developed 
severe stridor after extubation and had to be reintubated; 
one of them aspirated before reintubation. The other 
patient was asymptomatic. 

Six paralyses (4 per cent) were permanent. In the other 
patients most symptoms disappeared within 2—3 months. 
Three patients were lost to follow-up: one died within 
6months and the other two were transferred to another 
hospital from where no follow-up laryngoscopy results were 
available. 

Vocal cord paralysis was associated with significant 
morbidity. Twenty-six (24 per cent) of the 109 patients 
without vocal cord dysfunction had pulmonary complica- 
tions. Of the 28 patients with unilateral vocal cord paralysis, 
nine had one or more pulmonary complications, compared 
with all three patients with bilateral paralysis (Table 1). 
Patients with vocal cord dysfunction were significantly 
more likely to require reinsertion of an endotracheal tube 
after operation. Reintubation or tracheotomy for respira- 
tory failure was necessary in six of 28 patients with unilateral 
and two of three with bilateral vocal cord paralysis, 
compared with only four (4 per cent) of the 109 patients 
with normal vocal cord function (P=0-001). Of the two 
patients with bilateral cord palsy requiring reintubation, 
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Table1 Incidence of pulmonary complications related to vocal cord paralysis after subtotal oesophagectomy 





*Total with paralysis versus no paralysis (X° test) 


Table2 Duration of ventilation, intensive care unit stay and hospital stay after subtotal oesophagectomy 


Values are mean (range). ICU, intensive care unit. *P< 0-05 (analysis of variance), no paralysis versus unilateral paralysis cere 


one died as the result of a massive pulmonary embolus and 
the other underwent a formal tracheotomy; the cannula was 
removed without complications 2 months later. Duration of 
ventilation and intensive care unit (ICU) stay were 
significantly prolonged when vocal cord paralysis occurred 
(Table 2). This finding was attributed to the reintubations; 
when only patients who did not need reintubation were 
considered, there was no difference in duration of ventila- 
tion or ICU stay. Hospital stay was also prolonged in 
patients with vocal cord paralysis, but this did not reach 
statistical significance. 

There was no surgeon-dependent difference. Supervised 
surgery performed by a trainee did not carry a higher risk of 
injury to the recurrent nerve. 


Discussion 


Vocal cord paralysis due to injury to the recurrent laryngeal 
nerve most often occurs ipsilateral to the side of the cervical 
incision, Although mostly transient, it 1s associated with 
significant morbidity. Cord paralysis is a well known 
complication of oesophagectomy and other major surgery 
in the cervical region, but seldom investigated. A previous 
study showed that clinical assessment of vocal cord paralysis 
is unreliable without indirect laryngoscopy’. These results 
are confirmed by the present study in which a significant 
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number of patients without symptoms had vocal cord 


running cranially; the left runs into the chest, turns a round 
the aortic arch and then runs up cranially. It is the maim 
motor nerve of the larynx. The recurrent laryngeal nerve 
also gives off branches to the cricopharyngeus m uscle, 
which forms the upper oesophageal sphincter and plays 2 
pivotal role in swallowing. Swallowing, breathing, speaking 
and coughing are all impaired after damage to the recurrent 
laryngeal nerve. In the early postoperative pe riod this can 
result in aspiration pneumonia, especially when reflux is 
certain to develop owing to delayed gastric emptyin T, 
When bilateral paralysis occurs, both vocal cords assume a 
median position, often leading to asphyxia à nd necessitating 
urgent reintubation/tracheotomy. 

A cervical anastomosis can be performed during 
three-stage (abdomino—thoraco-—cervical) subtotal oeso- 
phageal resection, although the anastomosis can alsa be 
made in the chest. A cervical anastomosis has the advantage 
of diminishing the risk of mediastinits in case of 
anastomotic leak, but it also puts the recurrent h 
nerve at risk during the cervical dissection “* Both the 


de” 


laryngeal 
left and the right recurrent laryngeal nerves may be 
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injured in the neck when dissecting the oesophagus 
circumferentially from the trachea and when performing 
the oesophagogastrostomy. When performing an 
extended transthoracic resection, including a formal lymph 
node dissection in the posterior mediastinum, the left 
recurrent laryngeal nerve may be injured at the level of the 
aortic arch during the dissection of lymph nodes in the 
aortopulmonary window or along the left paratracheal 
groove. The right recurrent laryngeal nerve is not at risk, as 
it turns around the subclavian artery and is therefore not in 
the operative field. 

During transhiatal resection the anastomosis is always 
made in the neck, which may lead to local injury of the 
recurrent laryngeal nerve. It is also possible to injure the 
recurrent laryngeal nerves by traction during ‘stripping’ of 
the oesophagus. However, there is no direct surgical danger 
to the intrathoracic (left) recurrent nerve as is the case in an 
extended transthoracic procedure. 

Most surgeons prefer the left side for the cervival 
approach after three-stage oesophagectomy. In the neck 
the oesophagus is situated slightly to the left. The recurrent 
laryngeal nerve runs more anteriorly, thus facilitating 
dissection. However, the thoracic duct may be damaged as 
it enters the jugular vein on the left side, an argument 
against a left-sided approach. In a transhiatal procedure in 
this unit, the cervical oesophagus is routinely approached 
from the right side, 

Vocal cord dysfunction impairs coughing and thereby 
increases the risk of pulmonary complications such as 
pneumonia and atelectasis. Reintubation and/or formal 
tracheotomy may be necessary, leading to a prolonged stay 
in the ICU. This study showed that vocal cord paralysis 
occurred more often on the same side as the cervical incision 
(right), which made it likely that the injury occurred durin g 
the cervical phase and was not due to traction on the vagal 
nerve during ‘stripping’. This is also supported by the 
finding of more vocal cord dysfunctions after transhiatal 
than after Lewis~Tanner procedures™>®, This has implica- 
tions for the choice of the side of the cervical incision. To 
minimize the risk of bilateral vocal cord paralysis the 
anastomosis should be made at the left side of the neck 
during an extended transthoracic resection. This minimizes 
the risk to the right recurrent laryngeal nerve. When 
performing a transhiatal resection the cervical incision can 
be made on either side because there is no direct danger to 
the intrathoracic left recurrent laryngeal nerve. 

A number of other methods to avoid recurrent laryngeal 
nerve injury have been described, including early transec- 
tion of the vagal nerves during ‘stripping’ to prevent 
traction, and avoidance of retractors in the tracheo- 
oesophageal groove. The incidence of nerve damage 
decreases with experience, but in this and other studies” 
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there was no disadvantage in having operations performed 
by a trainee. In three cases the cord palsy was not surprising 
as there were technical difficulties during the cervical 
dissection or early re-exploration. The recurrent laryngeal 
nerve was never transected consciously. 

The incidence of cord paralysis in the present study (22 
per cent) is in line with published values’. In this study, 
postoperative laryngoscopy results were available for only 
140 of the 241 patients. A certain selection bias can 
therefore not be excluded. The patients who did not 
undergo postoperative laryngoscopy might include 
those without cord palsy symptoms. The presented 
incidence of vocal cord paralysis might therefore be an 
overestimation. 

In only six patients (4 per cent) was the cord paralysis 
permanent, suggesting that the injury inflicted to the 
recurrent nerve was probably due to traction as opposed 
to transection. Persistent hoarseness from recurrent lar- 
yngeal nerve paralysis causes deterioration in quality of 
life'’. With the introduction of three-field lymphadenect- 
omy for oesophageal cancer (including an extended cervical 
lymph node dissection) a higher incidence of vocal cord 
paralysis may be expected ™ t, 
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Live kidney donor assessment in the UK and Ireland 
Letter I 


Sir 
I read with interest the article by Lumsdaine et af. (br F Surg 
1999; 86: 877-81) in which several interesting and alarming 
points were raised. I was surprised by the number of centres 
involved in the live renal donor programme, with 31 centres 
performing 165 live donor transplants in 1997. This translates 
to about five live renal transplants per centre annually. 
Although the benefits of live kidney transplant were established 
in the article, the relative outcome between live and cadaveric 
transplantation for individual centres was not stated, Should 
live kidney transplantation be concentrated in designated 
centres, which can demonstrate better outcome for both the 
donor and the recipient? This complex issue can only be 
answered by nationwide audit. As a live liver donor for my 
daughter, I have personal experience of donor assessment and 
was particularly impressed by the rigid guidelines in King’s 
College Hospital’, which remains the only centre in the UK 
performing living-related liver transplants. The guidelines 
were based on a protocol developed by the Chicago Transplant 
Group. As a consequence of the associated psychological, 
ethical and clinical implications for both donor and reci plient, it 
is imperative that national guidelines are established to 
facilitate audit and future planning of resources for a successful 
live kidney transplant programme which would lead to an 
increased donor pool and decreased patient waiting times for 
transplantation. 
J. Lee 
Department of Surgery 
Queen's University of Belfast 
Institute of Clinical Science 
Belfast BT 12 6BF 
UK 
1 Baker A, Dhawan A, Devlin J, Mieli-Vergani G, O’Gra dy J, Wilhams 


R et al. Assessment of potential donors for living related liver 
transplantation. Br 7 Surg 1999; 86: 200-5. 


Letter 2 


Sif 

The study by Lumsdaine et al. reviewed the assessment criteria 
used for live donor transplantation in the UK and Ireland. 
Concern was expressed about the lack of a standardized 
protocol for assessment and follow-up of live kidney donors. 
While we share these concerns, we note the absence of 
psychological criteria in the assessment, despite recent data 
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linking postsurgical stress, depression, disruption of family 
relationships and even suicide in donors if the organ recipients 
subsequently develop transplant complications such as 
rejection and graft failure’™’, 

There is evidence that the psychosocial well-being of the 
donor is directly linked to the outcome of the transplant 
recipient. Concern over the psychological impact on living 
kidney donors at the University of Minnesota led to donors 
being studied retrospectively to determine the quality of life 
after donation. They found that donors generally reverted to 
the quality of life before donation, but a si gnificant number (16 
per cent of 979 donors between 1 August 1984 and 31 
December 1996) had a poor psychosocial outcome!, 
Psychologists at the University of Buenos Aires explored 
interpersonal factors that influenced outcome in living related 
kidney transplants. They assessed 154 recipients and their 
donors prospectively and found that the pairs who were flexible 
and respons:ve to the transplant process had si gnificantly better 
outcomes than the relationships that remained static 
over time. 

Our unit is developing standardized protocols to include 
pretransplant assessment as a baseline for post-transplant 
psychosocial intervention. The integration of mental health 
professionals in transplant teams will ensure that clinicians are 
sensitized to psychosocial symptoms of donors with timely 
treatment. Greater understanding of the donor-recipient 
relationship and development of effective psychotherapeutic 
techniques may ensure that recipients and donors experience a 
more positive outcome, independent of the transplant 
course. 

L. S. Baines 

R. M. Jindal* 

Renal Unit and *University Department of Transplant Surgery 
Western Infirmary 

Glasgow GII 6NT 

UK 
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Saphenoperitoneal shunts for patients with 
intractable ascites associated with chronic liver 
disease 


Sir 

Vadeyar et al. (Br J Surg 1999; 86: 882-5) err when they 
describe saphenoperitoneal shunting for intractable ascites as a 
new technique. Saphenoperitoneal shunting, performed in an 
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essentially similar fashion, was described 13 years ago in South 
India in a series of four patients’. 

R. Narayanan 

Department of Surgery 

SDM Hosprtal 

Bhawani Singh Marg 

Jaipur 302 015 

India 


1 Hamharan R, Rollands S. Peritoneo-saphenous shunt for the 
management of intractable ascites. Ind 7 Surg 1987; 49: 186-91. 


Surgical implications of underestimation of adrenal 
tumour size by computed tomography 


Sir 

We read with interest the study by Lau et af. (Br 7 Surg 1999; 86: 
385-7) which showed a significant underestimation of adrenal 
tumours by computed tomography (CT). They attributed this 
finding partly to the fact that CT measures the transverse 
diameter whereas the adrenal tumours grow in the 
craniocaudal or sometimes oblique direction. CT with thin 
sections should, however, be able to give accuracy in the 
longitudinal diameter of adrenal tumours. 

They suggested that magnetic resonance imaging (MRI) or 
spiral CT could be more accurate in estimating size. We 
conducted a study to look at the accuracy of CT and MRI in 
sizing adrenal lesions and found a statistically significant 
underestimation of actual size by both modalities. In contrast 
to the study by Lau et al., underestimation was more for 
tumours larger than 3 cm. There was no significant difference 
between MRI and CT. 

Whether spiral CT is superior to axial CT and MRI requires 
investigation. It would be interesting to ascertain whether MRI 
has any advantage over CT in making a more accurate 

C. Kouriefs 

K. Mokbel 

A.C. A Leris 

N. J. Williams 

R. Carpenter 

Breast Unit 

St Bartholomew’s Hospital 
London ECIA 7BE 

UK 


Transhiatal approach to total gastrectomy for 
adenocarcinoma of the gastric cardia 


Sir 

Wayman et al. (Br 7 Surg 1999; 86: 536-40) suggest that the 30 
per cent incidence of positive proximal resection margins after 
total gastrectomy with Roux-en-Y reconstruction for 
carcinoma of the gastric cardia may be unavoidable because 
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jejunal mobilization is limited. One can only speculate, 
therefore, how others have achieved an incomplete resection 
rate of only 11 per cent’. Wayman et al. followed their patients 
for a minimum of 12 months, but there were no survival data to 
support their suggestion that the prognosis of patients with 
positive resection margins 1s dependent on disease stage. In the 
10-year period to December 1992, 250 patients underwent 
one-stage left thoracoabdominal oesophagogastrectomy with 
gastric tube reconstruction for cardia carcinoma in the 
Edinburgh cardiothoracic unit. Stage IIT and IV disease was 
present in 27 of 33 patients with positive resection margins (22 
had positive proximal margins) and 168 (77 per cent) of 217 
with clear margins. All patients were followed for at least 12 
months. The median survival was 9-5 months for 32 hospital 
survivors with positive margins and 15 months for 204 
survivors with clear margins. These data suggest that, for 
patients with similar disease stage, incomplete longitudinal 
clearance compromises survival. A recent study has 
demonstrated no positive proximal margins after two-stage left 
thoracoabdominal oesophagogastrectomy for carcinoma of the 
cardia’. In terms of achieving adequate longitudinal clearance, 
therefore, the operation practised by the Newcastle group may 
be suboptimal and the relative merits of the transhuatal over the 
left thoracoabdominal approach irrelevant. 
D.J. Adam 
A. M. Thompson” 
E. W. J. Cameront 
W. S. Walkert 
Department of Surgery 
Falkirk and District Royal Infirmary 
Mayor's Loan 
Falkirk FK1 SQE 
“Department of Surgery 
Ninewells Hospital and Medical School 
Dundee 
tDepartment of Cardiothoracic Surgery 
Royal Infirmary 
Edinburgh 
UK 


1 Griffin SM, Chung SCS, Woods SDS, Li AKC. Adenocarcinoma of 
the cardia: treatment by thoracoabdominal R3 radical gastrectomy 
Br F Surg 1990; 77 937-9 

2 Anikin VA, McManus KG, Graham AN, McGuigan JA. Total 
thoracic oesophagectomy for oesophageal cancer. 7 Am Coll Surg 
1997; 185: 525-9. 


Authors’ reply 


Sir 

The letter from Adams et a}. demonstrates the considerable 
confusion regarding the definition of a cardia cancer and the 
most appropriate surgical approach for these tumours. We 
reported a transhiatal approach for total gastrectomy with 
Roux loop reconstruction for types 2 and 3 junctional 
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adenocarcinoma’ and do not perform this procedure for type | 
(lower oesophageal) junctional tumours. Positive proximal 
resecuion margins occurred in 20 per cent of the specimens 
from our first 20 transhiatal procedures, although it should be 
noted that the oesophageal staple donuts in these patients were 
all clear. In the 56 consecutive operations performed to date 
there were only five patients (9 per cent) with positive resection 
margins. Our 1-year survival rate is 86 per cent and all five 
patients with positive resection margins died from distant 
metastases at 9-22 months. The results from the Edinburgh 
cardiothoracic unit have not been published but are in stark 
contrast to those presented by the same group at the British 
Society of Gastroenterology in 1994. Positive resection 
margins were found in nearly one-quarter of 344 patients 
undergoing oesophagectomy with gastric tube reconstruction 
via a left thoracolaparotomy and one can only speculate as to 
why over 50 per cent of their patients were dead within 12 
months of surgery. The Edinburgh group appears to have both 
proximal and distal positive resection margins, which may 
reflect the limitations of the use of the stomach for 
reconstruction after ra resection for proximal gastric cancer. 
While Anikin et @/.° managed to achieve clear resection margins 
for a small select group of true cardia tumours employing a 
two-stage left-sided procedure, they report considerably 
higher morbidity and mortality than in our series. T heir 
survival figures are as poor as those from the Edi abargh group, 
suggesting that either their patient selection is suboptimal or 
they are leaving behind malignant disease at sites other than the 
anastomosis. 
S. M. Dresner 
J. Wayman 
S. M. Griffin 
Northern Oesophago-Gastrie Unit 
Royal Victoria Infirmary 
Newcastle upon Tyne NEL 4LP 
UK 
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Modern management of pulmonary embolism 


Sir 

We read with interest the comprehensive review by Tai et al. 
(Br 7 Surg 1999; 86: 85 3-68) on the management of pulmonary 
embolism, However, on the issue of pharmacoeconomics, 
simply comparing the costs of low molecular weight heparins 
(LMW Hs) to that of unfractionated heparin (UFH) does not 
give a fair representation of the overall treatment costs. 
Anticoagulation with UFH requires laboratory monitoring, 
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increased nursing time in its administration, more medical 
disposables and the related issue of achieving a therapeutic 
APTT which can extend hospital stay, all of which adds to the 
cost of treatment w ith UFH but not to that of LMWH therapy. 
Hoffmeyer et a/.' evaluated the cost implications of using 
tinzaparin cr intravenous UFH in the treatment of acute 
pulmonary embolism from the clinical trial published by 
Simonneau et al.”, The cost per patient, including initial 
treatment and cost of managing adverse outcomes, was found 
to be £191-81 for patients receiving UFH and £186.64 for 
patients treated with tinzaparin. Excluding the costs of 
managing adverse outcomes, the cost of treating with UFH was 
still considerably greater at £136-70 per patient as opposed to 
£120.22 in the tinzaparin treated group. Hence, use of 
tinzaparin can result in overall cost saving in spite of the 
individual drug cost being greater, an issue of increasing 
prominence in the cost-conscious health systems of today. 
T. Aldwinckle 
M. J. Timmis 
Medical Department 
Leo Pharmaceuticals 
Princes Risborough HP27 9RR 
UK 


1 Hoffmeyer U, Lewis D, Minhas N, Prabhu V, Monk D, Hogan B. 
Economic evaluation of the use of Innohep in the treatment of acute 
pulmonary embolism. Journal of Medical Economics 1998; 1: 148-62, 

2 Simonneau G, Herve S, Charbonnier B, Page Y, Laaban JP, Azarian 
R et al. A comparison of low-molecular-weight heparin with 
unfractioneted heparin for acute pulmonary embolism. N Engl F Med 
1997; 337: 663-9. 


Authors’ reply 


Sir 
We thank Messrs Aldwinckle and Timmis for their comments. 
With reference to the paper by Hoffmeyer et a/.', we wish to 
make the following points, (1) The paper is a model analysis 
based on a series of assumptions. (2) Hoffmeyer er al. did not use 
prospectively gathered data, but relied on the opinions, 
obtained by interview, of eight clinicians (details of interview 
protocol were not published): (3) The trial by Simonneau 
et al.”, used as a source of outcome data, was conducted in 
France, Belgium and Switzerland, yet the cost implications are 
discussed in the context of UK practice. (4) The sensitivity 
analysis, when looking at total expected costs for both 
treatments, comments “The drug chosen has a relatively small 
impact on total costs, which are largely driven by e.g. the costs 
of hospital stay’. (5) The study was performed by economic 
consultants as part of a programme funded by Leo 
Pharmaceuticals; a relevant fact not referred to by Messrs 
Aldwinckle and Timmis. 

Our review points out that the unit cost of LMWHs is higher 
than UFHs and that ‘LMWHs offer the benefit of simple 
administration without the need for vigilance in monitoring’. 
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Costs of drugs to individual hospitals and the costs of 1 Hoffmeyer U, Lewis D, Minhas N, Prabhu V, Monk D, Hogan B. 
monitoring vary widely across the National Health Service in Economic evaluation of the use of Innohep in the treatment of acute 
the UK; the most relevant economic analysis is performed by pulmonary embolism. Journal of Medical Economics 1998; L 148-62 
hospitals on the basis of local costs. Our review would bea good 2 Simonneau G, Herve S, Charbonnier B, Page Y, i waaban P. Azarian 
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G. Hamilton 
University Department of Surgery 
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Corrigendum 
G. D. Treharne, M. M. Thompson, M. S. Whiteley, P. R. F. Bell, Physiological 
comparison of open and endovascular aneurysm repair. Br 7 Surg 1999; 86: 1483 


(Letter). 


The correct version of Table 1 is as follows: 


Table 1 Mortality rates for conventional AAA repair according 
to P-POSSUM score (overall mortality 16-3 per cent) 





The author apologizes for the errors. 
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Last’s Anatomy. Regional and Applied. 10th ed. 
C. S. Smnatamby 


246 x 187 mm. Pp 639 Illustrated 1999 Edinburgh. Churchill Livingstone 
£35 


Last’s Anatomy contains a massive amount of clinically 
onentated anatomy but, unlike some anatomy reference texts, 
is not too large or cumbersome for routine use. In this edition, 
the text is made even more clinically relevant and detailed 
anatomy has been omitted. Examples of the creasing clinical 
relevance are the inclusion of surface anatomy and radio graphs. 
The illustrations are appropriate and of a high standard. This 
represents an excellent text for undergraduate students (of 
medicine and related professions), surgical trainees and 
practising surgeons. 
T. Diamond 
Mater Hospital 
Crumlin Road 
Belfast BT14 6AB 
UK 


Operative Strategies in Inflammatory Bowel Disease 


F. Michelasss and F]. W. Milsom (eds) 
284 x 218 mm. Pp. 515. Illustrated 1999. New York Springer £114-50. 


The complexity of management of inflammatory bowel 
disease, because ofits clinical diversity, is soon realized by those 
in this field. The editors are well versed in the pitfalls in surgical 
practice, and appropriately dwell on many problematic and 
contentious areas with a comprehensive and authoritative 
approach. This fulfils an essential educational objective. The 
first section is an update on current understandıng. The present 
advances in pathogenesis, the aetiology and the epidemiology, 
although complementary, do not have particular relevance to 
the theme of the book. The chapters on surgical pathology, 
endoscopy and radiology are especially informative and layout 
clearly the basic and practical fundamentals that influence 
management. The advent of novel therapies was worth 
including, being part of the treatment armament. Subsequent 
sections address the operative options and techniques for the 
many varied eventualities encountered when providing 
pathways of management, a different approach from didactic 
textbooks. The contents and style of presentation are of high 
quality, reflecting the experience of the contributors. The book 
is enjoyable to read, well written and is liberal with illustrations 
and references. It is a commendable reference that broadly 
defines the knowledge base for the surgical trainee and is a 
reliable reference for the specialist surgeon. It deserves a place 
in every surgical library. 
P. B. Boulos 
University College London 
Charles Bell House 
67-73 Riding House Street 
London WIP 7LD 
UK 
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Incontinence 


M. Lucas, S. Emery and F. Beynon (eds) 
250 xX 1758mm Pp. 305. Illustrated 1999 Oxford: Blackwell Science £69-50 


This is an interesting book that is different from other 
textbooks in that 1t combines the views of urologists, 
gynaecologists and colorectal surgeons. For surgeons, it 1s 
good to see what urologists and gynaecologists can do in 
diagnosis and therapy. However, the pages on faecal i 
incontinence are limited. This limited detail of bowel problems 
is probably enough for urologists and gynaecologists, but ıt is 
insufficient for surgical trainees or specialists who wish to 
develop an incontinence practice, as mentioned in the preface. 
While it 1s true that urinary incontinence is a commoner 
problem than fecal incontinence, a representation of only 
approximately 40 pages out of 300 undervalues the importance 
of fecal incontinence; even more striking is the bibliography in 
which only nine references out of 150 deal with the subject. The 
chapters on psychological aspects in urinary incontinence, :: 
economics and development of an integrated continence care 
are of general interest and, for all non-surgical aspects, this 
book deserves the attention of surgeons. The message of 
cooperation with other specialists and integration of 
continence care is valuable, but ıt would be even better with a 
more even input from all specialists. 
C. Baeten 
Academisch Ziekenhuis 
University Hospital Maastrıcht 
6202 AZ Maastricht 
The Netherlands 


Video-Assisted Thoracic Surgery 


W. S. Walker (ed,) 
281 X 223mm Pp 232 Illustrated. 1999. Oxford Isis Medical Media. £95. 


It gives me great pleasure to review this unique book. It is well 
structured, and the complexity of the procedures unfold with 
clarity of language and excellent diagrams. The different 
contributors take the reader through the various stages of the 
operations, highlighting the key points in well organized tables. 
The endoscopic pictures and anatomical diagrams are of the 
highest standard. Particularly useful to the reader are the tables 
in which major points, considered important by the editor, are 
summarized for each chapter. This book is, without doubt, a 
comprehensive effort in bringing together the knowledge and 
skills of some of the most prestigious names in the world of 
video-assisted thoracic surgery. In my opinion, it is the most 
complete collection of knowledge in this sphere to date. I have 
no hesitation in recommending this volume to anyone wishing 
to have an in-depth knowledge of this particular subspecialty in 
thoracic surgery, as well as to the practising, experienced 
thoracic surgeon. 
C. Campanella 
Royal Infirmary of Edinburgh 
Lauriston Place 
Edinburgh EH3 9YW 
UK 
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Bladder Cancer. Biology, Diagnosis and Management 


K. N. Syrigos and D. G. Skinner (eds) 
250 x 190mm Pp 4839. Illustrated 1999. Oxford Oxford University Press 
£79-50 


Advances in urology are currently occurring at a rapid rate both 
clinically and in basic science. This book, approximately equally 
divided between these two areas, makes a very good attempt to 
keep abreast of these changes. For a textbook of this type, the 
references are up to date; the page layoutis particularly pleasing 
with ample margins for adding annotations to the text. Most 
chapters conclude witha key points box. While some of these are 
good, most fail, which is hardly surprising as it is impossible to 
summarize often 20 or more pages of in-depth material in just a 
few lines without appearing superficial. However, this isa minor 
-point thet does not detract from a book that is generally easy to 
‘read. My most serious criticism is the amount of repetition 
between chapters. While this may be hard to edit in the context 
of a multiauthor book, there are several vast areas that are 
repeated. Although this means that each chapter, read in 
isolation, can stand alone, ıt becomes irritating when reading 
large sections of the volume. Accepting this fault, this book 
should enhance the level of the reader’s knowledge, in a fairly 
painless way, from that which can be obtained from a general 
textbook to a more specialist level. 
A. Jones 
D. Cranston 
Oxford Radcliffe Hospital 
The Churchill 
Headington 
Oxford OX3 1LF 
UK 
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Immunosuppression in Transplantation 


L. C. Gims, A. B. Cosimi and P. F. Morris (eds) 
286 X 220 mm Pp. 140 Ilustated 1999 Boston, Massachusetts: Blackwell 
Science £69 50 


This relatively slim volume provides a multiauthor reference 
manual that covers all aspects of transplant immunosuppression 
strategy, past, present and, perhaps, future. ‘The text 1s 
unbalanced, with a very short chapter on azathioprine (which 
has been used in many thousands of successful transplant 
recipients over 30 years), and a long chapter on mycophenolate 
mofetil (which underwent clinical studies ın 1991 and, despite 
its efficacy, is struggling to find a firm place in the UK because 
cost may outweigh the benefit). The chapter on cyclosporin is 
particularly heavy-going and may appeal to a chemist or 
pharmacologist; it contains little on the huge volume of 
experimental animal work that went on in the 1980s. By 
contrast, the chapter on mycophenolate mofetil 1s full of 
experimental animal detail. Substantial parts ofa section on new 
small molecule immunosuppressants covers much information 
that is present in better detail elsewhere in the text. Chapters on 
the role of steroids and biological immunosuppression are, by 
contrast, excellentand readable by all those interested in clinical 
transplantation. 

Better cohesion by the editors should have reduced 
duplication and ensured a more uniform format. I cannot agree 
with their preface that this volume will be useful to the wide 
variety of health professionals associated with clinical 
transplantation. Transplant-related thesis writers may find 
some of the reference material of value. 

P. A. Lear 
Southmead Hospttal 
Westbury on Trym 
Bristol BS10 5NB 
UK 
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Scientific Surgery 


Alback A, Kantonen I, Ihlberg L, Lepantalo M. Valvulotomy of 
non-reversed saphenous vein bypass grafts: a randomised, 
blinded, angioscopy-controlled study. Eur 7 Vase Endovasc Surg 
1999; 18: 144-8. 

Two different valvutomes were compared, there was no significant 
difference in the number of vein vatve cusps correctly lysed (69 per cent with 
the plastic disposable device versus 78 per cent with the metal valvutome) 


Nakajima T, Nashimoto A, Kitamura M, Kito T, Iwanaga T, 
Okabayashi K et af and the Gastric Cancer Surgical Study 
Group. Adjuvant mitomycin and fluorouracil followed by oral 
uracil plus tegafur in serosa negative gastric cancer: a 
randomised trial. Lancet 1999; 354- 273-7. 

This study included 579 patients, 5-year survival rate was not improved by 
adjuvant chemotherapy (85 8 versus 82 9 per cent in controls) 


Dath D, Park AE. Randomuzed controlled trial of bupivacaine 
injection to decrease pain after laparoscopic cholecystectomy. 
Can F Surg 1999; 42: 284-8. 

Ninety-seven patents were mcluded; mean postoperative pain scores were 
reduced by bupivacaine after 2 and 6, but not 10h More patents who had 
bupivacaine chose to go home on the day of operation (66 versus 43 per 
cent, P= 0-034) 


The MRC Laparoscopic Grom Hernia Trial Group. Laparoscopic 
versus open repair of groin hernia: a randomised comparison. 
Lancet 1999, 354- 185-90. 

A total of 928 patients were included Laparoscopic repair was associated 
with fewer wound complications, earlier return to work and less late pain, 
however, all three serious complications occurred after laparoscopy, as did 
all seven recurrences 


Bellantone R, Bossola M, Carriero C, Malerba M, Nucera P, Ratto 
C et al. Structured versus long chain triglycerides: a safety, 
tolerance and efficacy randomized study in colorectal surgical 
patients. 7 Parent Ent Nutrition 1999; 23: 123-7. 

Nineteen patients were randomized to recerve structured or long chain 
tnglycendes as the energy source dunng parenteral nutnton Tnglycende 
levels and nitrogen balance were similar without any reported adverse 
effects 


Valverde A, Hay J-M, Fingerhut A, Boudet M-J, Petroni R, 
Pouliquen X et al. Senna versus polyethylene glycol for 
mechanical preparation the evening before elective colonic or 
rectal resection. a multicenter controlled trial. Arch Surg 1999, 


134: 514-18. 

A total of 523 patents were included from 18 centres Senna produced a 
more effective preparation and was better tolerated, although the type of 
preparation did not influence outcome 


Merad F, Hay JM, Fingerhut A, Yahchouchi E, Laborde Y, 
Pelissier E et al. Is prophylactic pelvic drainage useful after 
elective rectal or anal anastomosis? A multicenter controlled 
randomized trial. Surgery 1999; 125 529-35. 
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Some 494 patients were randomized, there was no significant difference in 
anastomotic leak rate (total 6 3 per cent) or death (3 2 per cent drain versus 
4 per cent no drain) 


Kelly MD, King J, Cherian M, Dwerryhouse SJ, Finlay IG, Adams 
WJ et al. Randomised trial of preoperative cimetidine in patients 
with colorectal carcinoma with quantitative assessment of 
tumour-associated lymphocytes. Cancer 1999; 85: 1658-63. 
Some 125 patients were randomized to either 5 days of cimetidine before 
operation or a control group. There was a trend towards improved survival 
with cimetidine, possibly as a resutt of increased lymphocytic infiltration 
around the tumour. 


Dwerryhouse S, Davies B, Harradine K, Earnshaw JJ. Stripping 
the long saphenous vein reduces the rate of reoperation for 
recurrent varicose veins: five year results of a randomized trial. 
J Vase Surg 1999; 29- 589-92, 

One hundred patients (133 legs) were included Routine stnpping reduced 
the reéperation rate at 5 years from 12 of 58 to three of 52 (relative nsk 0-28, 
95 per cent confidence interval 0-13—0 59, P= 0-02) 


Chung RS, Rowland DY, Li P, DiazJ. A meta-analysis of 
randomised controlled trials of laparoscopic versus conventional 
appendectomy. Am 7 Surg 1999; 177: 250-6. 

Seventeen inals including 1962 patients were assessed Modest but 
statistically significant advantages were found in postoperative pain and 
wound infection, and recovery, although the operation took longer. 


Robinson BI, Fletcher JP, Tomlinson P, Allen RDM, Hazelton SJ, 
Richardson AJ et a/. A prospective randomised multicenter 
comparison of expanded polytetrafluoroethylene and gelatin- 
sealed knitted Dacron grafts for femoropopliteal bypass. 
Cardiovasc Surg 1999, 7. 214-18. 

Some 108 patents were included, most having above-knee bypass There 
was no difference in patency after 3 years: 52 per cent with potytetra- 
fluorcethyiene and 47 per cent with Dacron 


Argawala SS, Ferri W, Gooding W, Kirkwood JM. A phase IM 
randomised trial of dacarbazine and carboplatin with and 
without tamomfen ın the treatment of patients with metastatic 

„melanoma. Cancer 1999; 85- 1979-84. 
Addition of tamoxifen did not improve survival in the 56 patients studied. 
Median survival was 4 6 months with tamoxifen and 7 months without 


The British Journal of Surgery website can be found at 
www.bjs.co.uk. In addition to details of current and previous 
articles featured in Scientific Surgery, the website contains details 
of the Editorial Team and Board, instructions to prospective 
authors, links to other sites (such as The Cochrane Library) and 
forthcoming surgical events. The Editors welcome comments and 
suggestions about the website, either in writing or through the 
website address. 
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instructions to authors 


The British Journal of Surgery publishes orginal articles, reviews and 
leading artcles all of which are submitted to peer review. 


An article is reviewed for publication assuming that its contents have 
not been submitted simultaneously to another journal, have not been 
accepted for publication elsewhere and have not already been 
published. Any attempt at dual publication will lead to automatic 
rejection and may prejudice acceptance of future submissions. 
Please submit with your manuscript copies of any other papers 
(published, in press, or submitted for consideration elsewhere) that 
relate to the same subject. It 1s essential that you submit any other 
publicanons or submissions that use the same data set to allow 
assessment of any potential overlap. Indicate on the utle page 
whether the paper is based on a previous communication to a society 
or meeting. Articles and their illustrations become the property of the 
Journal unless nghts are reserved before publication. 

Send four copies of original articles and other editorial matter to: 
The Editor, The Britzsh Journal of Surgery, Blackwell Science Ltd, 25 
John Street, London WCIN 2BL, UK. Telephone: 0171 404 1831; 
facsimile: 0171 404 1927. Books for review should be sent to the same 
address 


A covering letter must accompany all submissions, must be 
signed by all authors and must state whether an abstract of the 
work has been published - please provide an appropriate 
reference. Disclose in the covering letter any potential or actual 
personal, political or financial interest you may have in the material, 
information or techmiques described in the paper. The Journal takes 
very seriously its obligation to assess and declare any actual or 
potential conflicts of interest. The decision to publish or withhold 
such mformation will be made by the Editors. Acknowledge all 
sources of financial support. The first named author 1s responsible for 
ensuring that all authors have seen, approved and are fully conversant 
with 1ts contents. The Journal accepts the criteria for authorship 
proposed in the Brrtısbh Medical Journal (BMF 1994; 308 39-42). Ifa 
paper has more than six authors you should justify the inclusion of all 
names. Results of mulucentre studies should be reported under the 


name of the organizing study group. Methods of recognizing 
contributors have been proposed (Lancet 1995; 345: 668). 


Disks 

Following final approval of articles you must submit the accepted 
version on disk. IBM-compatble disks would be preferred (3% inch) An 
accurate hard copy must accompany each disk, together with details of 
the type of computer used, software and disk system. Do not justify. 
Please send us digital versions of your figures. Ideally these should 
be sent in native format or WMF if created in Windows. Files saved 
as PS, EPS, GIF and TIF may also be used, but please note that ıt may 
not be possible to modify them Disks will not be returned to authors 


Rejected manuscripts and illustrations will not 
normally be returned. 


Ethics 


Material relating to human investigation and animal experiments 
must comply with and be approved by local ethics committees. It 
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must conform to standards currently applied ın the country of ongin. 
The Journal reserves the right not to publish an arucle on the 
grounds that appropriate ethical or experumental standards have not 
been reached. Written consent must be obtained from the patient, 
legal guardian or executor for publication of any details or 
photographs that might idenufy an individual Submit evidence of 
such consent with the manuscript. 


Preparation of manuscripts 


The British Journal of Surgery subscribes to the policy of un:form 
requirements for manuscripts which facilitates resubmussion of papers 
to journals without extensive recasting. Authors are advised to consult 
the New England Journal cf Medicme (N Engl 7 Med 1997; 336 309- 
15), or obtain Uniform Requirements for Manuscripts Submutted to 
Biomedical Journals’ from The Editor, Bratsh Medical Journal, BMA 
House, Tavistock Square, London WC1H 9JR, UK (cost £2.95 per 
copy). 

Authors are responsible for the accuracy of their report including 
all statistical calculations and drug doses. When quoting specific 
materials, equipment and proprietary drugs you must state in 
parentheses the brief mame and address of the manufacturer 
Generic names should normally be used. 


Original articles 

Onginal articles should normally be ın the format of mtroduction, 
patients and methods, results and discussion. Please provide a 200- 
word structured abstract. Lengthy manuscripts will be returned for 
shortening. The discussian in partucular should be clear and concise 
and limited to matters arising directly from the results. Avoid 
discursive speculation. Randomized clinical trials should be clearly 
identified as such ın the utle and abstract. 


Reviews 


The Editorial Board of The Brash Journal of Surgery encourages 
submission of review articles on topics of interest. Any topic will be 
considered, but priority will be grven to those addressing a major 
current problem. The author of each accepted review will receive an 
honorarrum. Potential auzhors are advised to contact: Mr J. A. Mune, 
Umversity Department of Surgery, The Royal Infirmary, Edinburgh 
EH3 9YW, UK. 


Leading articles 


The Editors commussion leading artcles that are 600-900 words in 
length and address controversial topics of current interest They should 
be supported by no more than ten key references. Submussions may be 
subjected to external review and assessment by the Editorial Board 
before acceptance. The Editors retain the nght to alter style and shorten 
material for publication. An honorarium ıs payable on publication 


Correspondence 


The Editors welcome topical correspondence. Letters should not 
exceed 250 words and should be typed double-spaced 
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Typescripts 


Manuscripts must be clearly reproduced with adequate space for 
editorial notes. Present the text on one side of sheets of A4 paper (210 
X 297 mm) with double spacing and 4-cm margins. Begin each 
section (abstract, introduction, patients and methods, results 
and discussion) on a new page. Manuscripts that do not conform 
to these requirements will be returned for recasting. 


Title page 


On the ttle page grve: (1) the ttle of the artcle; (2) the name and 
initials of each author; (3) the department and institution to which the 
work should be attmbuted; (4) the name, postal and email 
addresses, telephone and facsimile numbers of the author 
responsible for correspondence and to whom requests for 
reprints should be addressed; (5) sources of financial support 
and (6) the category in which the manuscript 1s being submitted 
(original article, review, etc). 


Abstract 


This must not exceed 200 words and should be presented in a 
structured format. Background: state why the study was done and its 
main aim. Method: describe patients, laboratory material and other 
methods used. Clearly identify the nature of the study, i.e. 
randomized controlled tal, retrospective review, experimental study, 
etc. Results: state the main findings including important numerical 
values. Conclusion: state the main conclusions but controversial or 


unexpected observations may be highlighted. 


Tables and illustrations 


Submit four copies of all illustrations and tables. Type each table on a 
separate page with a brief title. Line drawings are acceptable as clear 
black on white graphics, computer print-out or photocopies. Submit 
radiographs, photomicrographs, etc unmounted in the form of glossy 
prints, original transparencies or negatives Illustrations in colour are 
encouraged and will be printed at no cost to the author. If you include 
photocopies, they should be of sufficient quality to enable the 
Journal’s referees to judge their content and value. Label each 
illustration on the reverse side giving 1ts number (to correspond with 
its reference in the text) and the name(s) of the author(s); indicate the 
top of the illustration. Include a measure of magnification of 
photomicrographs. Include explanations of symbols and shading 
within the figure. Survival curves must be accompanied by a table 
giving the actual numbers of patients involved. Include in the legends 
to illustrations and the footnotes to tables brief but comprehensive 
explanations of all the information presented. Look at recent issues of 
the Journal for examples of accepted layout. Any table or illustration 
reproduced from a published work must give the original source in 
full. You must obtain permission from the onginal author and the 
publisher before submission. 


Abbreviations 


Use abbreviations spermgty. Terms that are mentioned frequently 
may be abbreviated but only if this does not impair comprehension. 
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Abbreviations must be used consistently and must be defined on first 
use. 


Numbers and units 


Use the decimal point, not a comma, for example 5-7 Use a space and 
not a comma after thousands and muluples thereof, for example 
10 000. Use SI units (International System of Units) except for the 
measurement of blood pressure (mmHg). 


Statistics 


For detailed guidance on the handling of statstical material consult 
Br F Surg 1991, 78: 782-4. In evaluating a manuscript the Editors and 
statistical referees will consider the design of the study, the 
presentation and analysis of data and the interpretation of results. 


Design 


Set out clearly the objectives of the study, identify the primary and 
secondary hypotheses, the chosen end-points and yustify the sample 
size. Investigators embarking on randomized controlled studies may 
wish to consider the CONSORT statement (JAMA 1996; 276 
637-9). 


Presentation 


Whenever possible use graphical presentation to illustrate the main 
findings of a study. The use of standard deviation and standard error 
should be clearly distinguished and presented in parentheses after the 


mean values. 


Analysis 


Clearly describe methods used for each analysis. Methods not ın 
common usage should be referenced. Report results of statistical tests 
by stating the value of the test statistic, the number of degrees of 
freedom and the P value. Actual P values should be reported to two 
decimal places, especially when the result is not significant. The 
results of the primary analyses should be reported using confidence 
intervals instead of, or in addition to, P values 


Interpretation 


‘Take great care in your interpretations. Do not place undue emphasis 
on secondary analyses. 


References 


‘Type the references with double spacing in the Vancouver style (see 
Preparation of manuscripts). Reference to abstracts and personal 
communications is discouraged Reference to unpublished’ commu- 
nications will not be accepted. 

In the text, number references consecutively by superscnpt:! or 1. 
References cited only in tables or figures should be numbered ın 


sequence. 
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Something NEW in skin closure 
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Introducing NEW 


DERMABOND 


TOPICAL SKIN ADHESIVE 


2-Octyl Cyanoacrylate 


Liquid Wound Support That Holds Secure! 


Í The strength of approximated, healed tissue at 7 days...in just 
minutes!’ Ideal for the face, trunk, and limbs. 





, Liquid Wound Support That Holds Tight! 


Especially suited for simple lacerations. 





Liquid Wound Support That Holds Beautifully! 


T Excellent cosmetic results. Less trauma - dries clear. 





Liquid Wound Support That Holds Fast! 


Ideal for the busy Accident and Emergency department, 
I Plastics and General Theatres. 





| Liquid Wound Support That Patients Love! 
f Quells fear of the needle. 
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